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A rev iew  i s  g iven o f  the work which has been 
c a r r ie d  ou t on th e  syn thes is  o f  some asa indo les and t h e i r  
s im ple d e r iv a tiv e s ; the  v a r io u s  systems o f  nomenclature 
which hove been employed are do scribed#-
The p re p a ra tio n  o f  2~m athyl-6 -asa indo lo  
s ta r t in g  from 4~hydro xypy i l  d i no- 2:6-61  ca r bo s y l i  c ac id , 
using, a procedure described in  th e  l i t e r a tu r e  has been 
examined i n  some d e ta il#  Attem pts were made to prepare
3 -n itro -4 « » ® e th y lp y ii& in o t an in te rm e d ia te  i n  t h is  scheme 
o f  syn th e s is , by d ire c t  n i t r a t io n  o f  4 -m e th y lp y rid in e , but 
were unsuccessfu l*
A tte n t io n  was d ire c te d  to  the syn thes is  o f  
6~methyl*-4~&saindol e and i t s  2-m ethyl and 2-phenyl 
d e r iv a t iv e s  by the  a p p lic a tio n  o f  M^delung* s in d o le  
syn th e s is * Sh is was s u c c e s s fu lly  c a r r ie d  out# ih e  
chem ical behaviour o f  2% 5 -d ia e th y l-4 -a s a in d o le  has boon 
examined and a number o f  d e r iv a tiv e s  have been prepared# 
Host o f  these compounds have been o r ie n te d  by a method 
o f  o x id a t iv e  degrada tion ; the  remainder have been 
o r ie n te d  by analogy to  the  corresponding in d o le  d e riv a tiv e #  
The s tru c tu re  o f  the  compound ob ta ined  on 
condensation o f  ecu !m o lecu la r p ro p o rtio n s  o f  2* 5 -d im e th y l-
4 -a sa ind o lo  and bens aldehyde has not been e lu c id a te d ,
i i
a lthough a ttem pts were made to  syn thes ize  unambiguously, 
b o th  the  compound i t s e l f  and i t s  re d u c tio n  product*
The evidence f o r  and aga ins t p o s s ib le  s tru c tu re s  o f  the 
condensation ono&uet i s  described • and discussed#
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In t ro d u c t io n ,
She p re p a ra tio n  and chem istry  o f  the r in g  systems 
co m p ris in g  a p y r ro le  and a p y r id in e  r in g  fused to g e th e r, 
each w ith  i t s  own n itro g e n  atom, the  asa indo les, has 
re c e iv e d  ©cant a t te n t io n ,  In  s p ite  o f  the  in c re a s in g  in te re s t  
w h ich  has been d isp laye d  i n  recen t tim es in  the p re p a ra tio n  
and p ro p e r tie s  o f  a v a r ie ty  o f  h e te ro c y c lic  systems* Indeed, 
th e  pa ren t compounds o f  such h e te ro c y c lic  s tru c tu re s  have 
been synthesised o n ly  i n  the  la s t  few years* Mo re  a t te n t io n  
has been p a id  to  t h e i r  bens d e r iv a t iv e s ,  the c& rbo line s , 
b u t these compounds w i l l  o n ly  be discussed here, i n  so f a r  
as t h e i r  chem istry a f fe c ts  th a t o f  the asa indo les,
B a r ly  H is to ry  and nom enclature*
P r io r  to  1912 P e rk in  ana Eo b in  son ( J , , 1912, 101,* mm * r ^ T^*aw *
1775} in v e s t ig a te d  the s tru c tu re  o f  two a lk a lo id s , karm ins 
and ha rm a line , is o la te d  from the seeds o f  the In d ia n  p la n t,  
Pegarrum harmala* B a r l ie r  work by P i sober ( Ber», 1885, 18, 
4031 1839, 22, 637? 1897, JO, 2481) had shown th a t the
compounds were c lo s e ly  re la te d , hanna line  being the d ihydro
d e r iv a t iv e  o f  harmine* They are secondary bases, and on 
o x id a t io n  w ith  chromic ac id , both y ie ld  an o rt lio  d ic u rb o x y lic  
a c id , te rm in io  a c id . On h e a tin g , t h is  compound lo se s  two 
m olecu les o f  carbon d io x id e , succe ss ive ly , to  y ie ld ,  f i r s t ly ,  
a£Oharmine c a rb o x y l!c  a c id  and then apoharmine W r  Since 
i t  had been shown by F isch e r (B o r . ,  1312, £5, 1934) th a t
Ixa rm tlrxa  was o x id is e d  to  m -B itro a n ls io  ac id  ml i l l  s tron g  
n i t r i c  a c id  and as aooharmine d id  no t co n ta in  a methoxyl■nuttrw V
g roup , P e rk in  and BoMnaon deduced th a t du ring  the  chromic 
.a c id  o x id a tio n  o f  h a rm s lin c , - a meihQ.xyphenyl r in g  gave r is e  
to  the  two o rth o  c a rb o x y lic  a c id  groups o f  harm tn ie  ac id * 'Hiwunmriiwwwiiiini! *  ***
th e y  demonstrated the  presence o f  a m ethyl group i n  
apofoam ine,and suggested th a t the  compound possessed a ' 
h o te ro c y c lic  s tru c tu re  c o n s is t in g  o f  a p y rro le  r in g  fused 
w ith  a p y r id in e  r in g *  They gave the  name ♦pyztndo le1 to  
th e  fo u r  p o s s ib le  s tru c tu re s  and numbered then th u ss -
and th e y  favoured S -p y rin d o le  as being the  pa ren t compound 
o f  apoharsdm # the  l a t t e r  be ing the 2 -methyl' o r  7-m ethyl 
d e r iv a t iv e .  I t  m e t  be mentioned here th a t the name 
•p yx in d o le * had a lready been a p p lie d  to  a z in g  s tru c tu re  by
T h is  name has since boon d iscarded in  fa vo u r o f  ^
8 -B y r in d o le  T -B y iin d o lc  6 -P y rin d o le  5-P yzindcle
A nge li ^  1S9D, 20, 761} who suggested the
time  f o r
^  p04t,^r> V>
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p y rro e o lin c  o r  in d o llj& in e *  The nomenclature m d  method o f
mmbeTin$ adopted by P e rk in  and Bohinson has been re je c te d  
by th e  Amerioan' Chemical S oc ie ty  (P a tte rso n  end C a pe ll,
The B ing  In to c ,  lew  fo r k ,  1940) in  fa vo u r o f  the 
p y r ro lo p y ild in e  qy crfeesu However, modem B r i t is h  workers 
(CXesnc and Swan,J*, 1949, 693? 1946, 198) have used the 
V£&»&$af coM e n tio n  ( lU te h e ll?  B r i t is h  Chenxcal 
Noftendl&ture, London* 1343, P*3?) and t h is  nomenclature 
system .o f numbering w i l l  be employed throughout t h is  th e s is
Co
1 -B y rro lo  (SsJWb) p y r id in e
x g f - r y r r ^ X o p y i id im  • 
f-A s a in d o le
OnV ^ S H ^
M
X-PyrroXe (2 :3~c) p y r id in e  
X s. 6-By rro lo p y  x l  d i no 
C-Asuin&ole
j
1 - P yrro ls  {3 :2~c) p y r id in e  ' l-PyxroXo (3 *2 -b ) p y r id in e  
Is  50•Pyrro lopy r i  d l na 
^ A s e in d o le
1 ; 4 -B y rro lo p y r i d i no 
4-A#si»do le
B e r l in  and BoMuson ( l o e . e i t * ) assigned an . 
is o  q u in o lin e  s tru c tu re  (X) to  k a r r i  ne and la t e r  {£ * ,  1313, 
105, 1937) b roug lit fo rw ard  evidence f o r  such a s tru c tu re  by 
the  syn th es is  o f  ( IX )  and demonstrated i t s  d ie  s im i la r i t y  w ith  
harm an, th e  compound ob ta ined  from  karrsine on e l im in a t io n  o f
B
CD (XI) (III)
However* F ische r ( Ser», 1914, ££, 99) re je c te d  
(X). i n  fa v o u r o f  ( I I I ) *  sine©-ho ob ta ined  is o n lc o f ix d c  
a c id  ob os ida tiO B  o f  im rm in ie  a c id  w ith  n i t r i c  ac id  in  a 
sea led tube* Xn re p ly , P e rk in  and Bobinson (£ * , 1919, 115, 
933) d iscarded both f is o b e r*a  fo rm u la  t&d t h e i r  om  e a r l ie r  
fo rm u la  and by deductive  reason ing p o s tu la te d  a bow fo rm ula  
(XT) f o r  haxsainc# !This th e s is  was s u b s ta n tia te d  whan they 
d iscove red  (£** 1919, 115, 967) th a t the - compound ob ta ined  
by Bophins and Col© ( I *  K a y s i o l 1903, 59, 451) on 
o x id a tio n  o f  tryp tophane w ith  f e r r i c  c h lo r id e  and suggested 
as (T>* was id e n t ic a l  w ith  harman* (XT) was th e re fo re  
c o rre c t f o r  Barmin© and aroharmine was 7~®etbyl~6-asaind0lQ  
{S -s ie th y l-7 -p y r iir io lo f  V I) *
I n  a number o f  l a t e r  p u b lic a tio n s  P a rldn  and 
BoUnsoa (£ • ,  1321, 112» 1602; 1922, m ,  1872? 1824,
l . , ^ » 626, 657) confirm ed th e  s tru c tu re s  by aectunulaticm o f  
f u r th e r  ovidonoa so w e ll as by syn th es is  o f  ho rm n* I ’hey 
dGsoribed. a. s jn tb e id a  o f  fpp lm m tm  (£ * , 1D24». 125» 626) 
by a method which i s  u n s u ita b le  f o r  p re p & ra tir©  purposes, 
s ta r t in g  fro ©  6 *6 *~ d ln itrQ ~ 3*4s3 1 f 4 f*-tetr£aa©tl303Qrbamophosme. 
Hoduotion o f.  the n i t r e  groups y ie ld e d  d im ln o T o ra tro m  which 
was condensed w ith  bro© acetone and the product c y d ic e d *  
X te30thy la tioa  and subsequent o x id a tio n  w ith  chrossie a d d  
y ie ld e d  2 i3 t4*^ to tre c n rb o ^ y -T -s e t^ l^ S -e s d n d o le  which was 
d e c a rb o n a te d  to  g iro  apoharmine i n  ’rosy  s d s II  y ie ld #
!£ke H s o b e r in d o le  syn th e s is , ih a  © li sal n a tio n  o f  
ammonia: fro ©  phanylhy dr&senea to  form  s u b s titu te d  in d o le s  
was a p p lie d , a lb e it  u n s u c c e s s fu lly v to  tb s  corresponding
p y r id in e  compounds, by Pargher end. fum a as  (3 V, 19X5, 10% 
693).* : T aw  prepared 2 *p y r l^ lb $ & r& z e m  from  l$*aethyl~£- 
p y i id o m % v ia  2^chl03&pyxi d ine and condensed i t  w ith  acetone* 
A l l  a ttem p ts  to  e y c lis e  t h is  compound to  2»methyX-7-asaindolo 
u s in g  g in c  c h lo r id e ,  the  usual condensing agent i n  a ' 
sy& tbos is  ;o f tM s  t y p e , ■a s .w a ll as o th e r  a c id ic  agents, 
were q u ite  unsuccessfu l and 'fa rg h e r end Durness concluded 
th a t  i t  appeared u n l ik e ly  th a t any as& lndoles cou ld ha 
prepared i n  t h is  way*
2# Oxygenated A&*dndol6s«wjwimbw *■ jf inwwiWf i ’T.i  ■ njfrv
fh a  next a ttem pt to syntha s i so the  asa indo le  r in g  
was re p o rte d  by Sucharda (Eoosmicld* Ches#* 1923, 3, 236; 
Okero* Abs*, 1925, 19, 72) who condensed eble race t i c  a c idm a + t i x m r 9 rrrnrr"^ *
w ith  2 -e m in o n ic o tin !c  ac id  u s in g  aqueous potassium carbonate 
as condensing agent# Ho ob ta ined  a compound, which ha 
b e lie ve d  to  bo S ^ c u rb o x y m e th y l^ in o p y r id in e -^ c u rb o x y lic  
a c id  ( T i l ) ,  which, on warming, gave r is e  to  a compound which 
ho thought was 7 -a s a in d o x y lic  ac id  ( T i l l ) .  Ila o x id is e d  th is  
compound in  ammonia s o lu t io n ,  w ith  potassium  fe r x i  cyanide 
to  a dye s t u f f ,  to  which ha ascxl bed the  s tru c tu re  ( IX ) ,
~ 7 ~
dehy © a c id .
^  >, COQH P' ars? *o
M MH
( v x i)  ( m i )
Such&r&a overlooked the p o s s ib i l i t y  o f  condensation o f  
e h lo ra c e tie  aedd w ith  the  2~pyri&one~i?aido form  o f  the 
2~a& lm pyrid in© ~>~eartx> :^ ll©  ac id * ■ However* i n  the fo llo w in g  
yo&r* Be indel (B or** 1924* 22* 13®.) described U s  work o n ' 
s im i la r  l i n o s * : i n  a ttem pts  to  prepare a now c la ss  o f  in d ig o  
dy©$ in  which the  benzene r in g s  o f  in d ig o  were rep laced  by 
p y r id in e  r in g s *  2 -Asainopyridine• was condensed w ith  ch lo  race t i e  
a c r l  .to ipive j. i n  ii ig n  y ie ld *  a compound ^h ie h  lo s t
w a te r on habiting w ith  s tro n g  a lk a l i  to  g ive  a sodium s a l t  
O x id a tio n  o f  the l a t t e r  w ith  aqueous potassium 
£ © rricya n ide  y ie ld e d  an amorphous dye* E o indo l app rec ia ted  
th e  p o s s ib i l i t y  o f  -re a c tion  o f  amino p y r t  din© as
2 -p y rlc lo n c -lm ide * w ith  condensation o r  e y d ic a t io n  in v o lv in g  
the r in g  n itro g e n  m i  p o s tu la te d  s tru c tu re s  (X)* ( H )  and 
( H i )  f o r  the th re e  p o s s ib le  condensation products* Iha 
correspond ing so lium  s a lts  wore th e re fo re  ( H I X ) S ( 2 X V )  and 
(X T ).
J '
C Mtc H
. , ^ XH-C NjCUijrH \  U ,SH X C Cis! v '  ?n •■ ;\£
( i)  (m) ( s i )
W iHjf W
H C = "  C «
0*N\
■ { m x )  ( a t )  ' (:isr) .
*s Ife inXoI a l ia  to  praauro a O ib a n s ^ I 
o f M-.S ayolisocl 0OE;:*omV l.s 00I I  i,a t^o a ifC a ^ t  
m ^ tw s o y X  aos l^ :y |iT 0a# bQ' ^o ^ jO d  th a t ai^uotum z  (1.) ^xil 
C%lll) ^009 ooxroot ssX tlfc,9 Ms mmmrndB m m  in  tm t
im'iQ ^tid iho ^ o o tu f f  9 0 7s7*~^~a&l.»Mi£p*
. . fo tfb * wm  f i t e i t  i l& w n  uison l o i u ^ i f a a ie s .ln $ l& p
b y n n ifl?  m& Efef% (IM&* * 324* S t  X953) s&o CKks&noa tbs 
€0S|?0uikI opactms0O0io-. X ly in  ^«& Iy  ^ Ik ilin o  so lu tion . z& 
immU t hr& it®  zihmrg'VL$n upmtmm mm tzlx&Xtm to it ia t o f  
4&y©& lin o  rs l*  { 5s 5 * 2 5  2#^ 2l£ ta iyx~  
M ii! : ld ? . ; i0 0 li^ / i ito o -4 s 4 f  )«
~ 9 -
Ib e y  degraded the  d y e s tu ff  by trea tm e n t w ith  35/® h y d ro c h lo r ic  
a c id  a t 1 2 ^  end ob ta in ed , i n  a d d it io n  to  S -asdnopyrid ine, 
carbon d io x id e  and carbon monoxide, a compound which they 
b e lie v e d  to  be the  im idasolonQ (XVT). They were o f  the 
o p in io n  th a t B e in d e lf s sodium s a l t  in te rm e d ia te  was (2ST) 
and on h y d ro ly s is  the  d y e s tu ff y ie ld e d  (XVI) and a 
h y p o th e t ic a l product (X iT II), which was fu r th e r  hydro lysed  
to  2 -am  no p y r id in e  and o x a lic  a c id , the l a t t e r  y ie ld in g  
carbon d io x id e  and carbon monoxide.
(x rx )  ( m )
Xbe c o n s t itu t io n  o f  the  compounds prepared by 
Suclmrda ( l o o . e l t . )  and Eeindel ( l o o . c i t * )  was f i n a l l y  
e lu c id a te d  by S e h ito h ib a b in  (Ber*s 1924* j|2 , 2092) who 
oho wed th a t  they w era icddaso lone s tru c tu re s  end no t 
asa indo le  d e r iv a tiv e s *  Ho named the© ♦pyrtm idajsolones1*
I n  M s  paper ho described the  worh upon which ho and h is  
co lle ag ue s  had been engaged f o r  some yea rs , i n  an 
exam ination  o f  th e  tautomexism o f  2-am inopyrxdine, and had 
prepared 3 -hydroxy-2s3 -d ihyd ropyrim idaso la  (XT? « sodium . 
s a lt )#  by thro© methods*
(a ) from 2- ami no p y r id in e  and e th y l bro mo ace ta te}
•** 13 —■
(b )  from 2*~ and no p y r id in e  and c h lo ra c e tie  a o id j
(c )  2~&ml&o?yxl<2ire was condensed w ith  c h lo ra c e ty l 
c h lo r id e
and the product isom er! sed to the h y d ro c h lo r id e  o f  the  
py rlsdd aso le * fu r th e r ,  S cb itch ib c ib in  su b s ta n tia te d  an 
i id d a ro lo re  s tru c tu re  by s ta r t in g  w ith  ^ a R ln o p y tl'd in o & 
s u b s t itu te d  in  the  ^ p o s i t io n ,  when m  asa indo le  s tru c tu re  
as the pro duet o f  condensation and e y c lia  s itio  n was q u ite  
o u t o f  the question* ’She fo rm a tio n  o f  two monobensoyl 
d e r iv a t iv e s  and a & tbenzoyl d e r iv a t iv e  described by Eeindel 
was- a lso  exp la ined  s ince  3"*hydro3qr~2*>*aihy&x^pyrisiid&sQle 
d id  in  f a c t  form  such compounds which were id e n t ic a l w ith  
those prepared by H einde l* I%r a n a lo g , fo h itc M h a b ln  • 
a sc rib e d  the pyrim idaao lo jie  r in g  s tru c tu re  to  the compounds . 
which Sueharda ( lo e » e tt» ) hod prepared from 2»am lropyrid ino - 
3 -c a rb o x jl ic  ac id *
Th.a v a l id i t y  o f  2cM tcM b& M n*3  conciusione was 
ad m itted  by H eindcl {E e in d c l and Eauch, B gr*, 1925, gg, 393) 
who demonstrated th a t momeHLor&ce t i c  a c id  condensed w ith  ■ 
the  x in g  n itro g e n  o f  2~pyri dom ~im iae, by decarbo:nyl u t io n  
o f  the  product to  y ie ld  S -m e th y l~ 2 -p y rld o m -im in o • Suchards 
( Ber* » 1929, g3, 1724) was n o t -ye t  convinced th a t  h is  
compounds were is id a s o lo n e s , in  s p ite  o f  a d m itt in g  g re a t 
p ro b a b i l i t y *  He so u ^ it to  demonstrate th a t such a method of 
syn th e s is  cou ld  give, r is e  to  on as& indole s tru c tu re  by
~ XI ~
condensation o f  c h la ra e e iic  ac id  w ith  ^ a s ln o p y r ld in e -2 -  
e a r b o ^ l lo  ac id , i n  which m  amin©~imin© tnutomerisra cou ld  
e x is t*  trea tm e n t o f  the  product w ith  aqueous potassium 
carlona t©  y ie ld e d  4~&£alztflo3y l l c  ac id  ( I f X l I ) ,  which was 
n o t is o la te d  but. o x id is e d  d i r e c t ly  w ith  a e r ia l oxygen to  a 
■blue dye* Sucharda c a lle d  th is  d y e s tu ff  £~pyrind lgD  and 
ascribed  the  • s tru c tu re  (S IX) ( 4*4 #~ d i~ a s a in d i£0) to  i t *
( x r a x )  ( t i t )
The compound had p ro p e r tie s  s im i la r  to  those o f  
In d ig o  and was re a d i ly  reduced to  a c o lo u rle s s  leuco compound* 
S im ila r  methods in  the p re p a ra tio n  o f  asaind igo 
in te rm e d ia te s  were employed by Eber&gs a d  K an trow ita  
( Bor*# 1927$. §®f 2397) to  syn thesise  a S ^as^nd oxy l d e r iv a tiv e *  
Thoy avoided d i f f i c u l t i e s  o f  p rev ious workers by employing a 
ob lo ro  d e r iv a t iv e  o f  p yx ld in e * Thus, 4~chXoro~25C~ 
d im © th y lp y rld i« e -> *o a rb o x y iio  a c id  was condensed w ith  
aminoaeeto n i t r i l e  i n  the presence o f  a lc o h o lic  a lk a l i  to  
o b ta in  th e  anhydride o f  4 -c a rb o ^m a tl^ la m iio -2 « 6 ~ d im e th y ljy r id in a
3 -c a rb o ^ r l ic  c e i l  as w e ll as a l i t t l e  o f  the  fre e  a c id * '
Both compounds gave 4s6 -d im ethy l-5 **as j!ndoxy l i n  v e ry  sm all 
y ie ld  on trea tm ent w ith  a c e tic  anhydride „
Koenigs and IDantrowtis ware unable'to convert 
the la t te r  compound to a di^asaindigo*
Xhe. preparation of a 31«&&£lndL£P and related  
compounds by an entire ly  d ifferent method was reported by 
t&e£ {Bair#cbiauA©t&* 1941, 24# 141&) to idiom ring closuremi ^ -tr -T- i"TiTi-ii-r-iv‘n-rirrnmrm* *  hhwhs** *
Of ^aisinopyrli!iBo-3*a ee ti0 acid (XX) to T-a^aoxindol©
{ H I }  appeared a p rom is in g  method, However# fo rm a tio n  o f  
th e  a c e tic  ac id  from the ac id  c h i ox ide  o f  2 -amino-pyxidiho-*
5-«carto2CjrIic acid..by a p p lic a t io n  o f  the p r n t - H e te r t  
re a c t io n  was no t .successfu l (H e seh ne r and XZ&Lr  IIe lv*eh im * 
f e t a , 1941#.. 2j-* 1471)# the diasoketone. (XX£X) f  a i l in g  to  
re a c t w ith  s i l v e r  03&dsu_ EE^t ( lo c y .p it^ ) th e re fo re  
in v e s t ig a te d  the d ir e c t  convers ion  o f  2 -am ino->-< iiasoacety l* 
p y r id in e  to  a ’ 7-a.ssindole d e r iv a t iv e  and d iscovered th a t on 
h e a tin g  the -d iasoko tone  w ith  a t e r t ia r y  base, n itro g e n  was 
evo lved sm oothly and q u a n t ita t iv e ly #  Since the p roduct 
resembled o s in d o le , ra th e r  than in d o x y l i n  i t s  p ro p e r t ie s , 
M g l assigned the  T^asaoxindQla (X U ) s tru c tu re  to  i t ,  
assuming i f  to  have boon ob ta ined  by rearrangement akin to
: ( t u t )  ' • ( I 3 I I ) '
By fo rm a tio n  o f  th e  0tL m $ fo llo w e d  by re d u c tio n  to  the
amino compound and o x id a t io n  w ith  fe r r ic -  c h lo r id e , 
7 -u w a is a tin  was ob ta ined^
s ^ N -------   ^ - ^ N - —j ij i ■ i ji I ri 11 j I ^ i ~~—«-» « jj *
' ^ x \ wx ' * 0 ' ^ A , , /
M
which had v a ry  s im i la r  p ro p e rtie s  to  the bensooo analogue, 
SThus# i t  was cleaved by a lk a l i  to  g ive  T h & sa isa tin ie  ac id  
(2 *R K d n o p y r id in e *> *^ ly o ^ 'lio  acid)? i t  showed an indophonol 
rea c tion ?  i t  condensed v i t h  > » l^d ro ^ th io B a p h th o n e *2 * 
ea rfoosy lic  meld to  g ive  a rod  dye, fliio*7*ossa lnd igo s c a r le t ,  
analogous to  ib io in d lg o  se-arl$ t* Kftgi a lso prepared
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7 -ase indoxy l (X X II I )  by the a c tio n  o f  m inera l ac id  upon
2-am ino-3-d iasoa e c ty lp y r id in e  and r in g  c losu re  o f  the 
re s u lta n t  aaain&oxyl a s te r, but d id  not is o la te  i t ,  
o x id is in g  i t  d i r e c t ly  to  a v ib lo t  dye 7?7**41*a a a in a igo 
d ix c ii was is o m e ric  w ith  Suc&sri^s ( l o c . c i t * ) 4: 4 f~d±~
3# A p p lic a tio n  o f  fi^deluBE*%. in d o le  syn th e s is#
Kho p re p a ra tio n  of in d o le  d e r iv a tiv e s  from a cy l 
o r th o * io lu id in e s  try h e a tin g  w ith  sodium e th y l ate* whan an 
in tra m o le c u la r  Cl ad son condensation takes p lace , known as 
Tladelung1 a re a c tio n  (la d o lu n g , B o r., 1912, 45, 1128) .was 
a p p lie d  by Ib e n ig s  and Fulda (g a r . ,  192?, 60, 2106) to  the 
p ro c u ra tio n  o f  2 -a® thy l-6 -& 3rdndo le . E a r l ie r  work 
(Koenigs and E anirov& ts, l o o . e i t . )  had produced an asa indoxyl 
which bore l i t t l e  re  semblance to  the benseno analogue and 
Koenigs and Ful do attem pted to  -prepare cm aso indo le  and 
coi3pa.ro i t s  properties w ith  those o f  indo le#  Khcy s ta rte d  
from  3*n itro *4 -"C h lo ro pyx lu iB e  (XXTV), the p re p a ra tio n  o f  
which had a lready been described (Koenigs and Fro te r ,  Dor* , 
1924, 57, 1187), and condensed i t  w ith  e th y l soOionfXonate 
and sodium e th y ln to  and decarboxylated the  product to  y ie ld
3 - n i t  ro -4 -m o th y lp y r id in e  (XXV). She la t t e r  compound was 
reduced to  the ami no compound and t h is  was £ ce ty la tod#
3* lo o t ami do-4- methyl p y r id in e  (XZVI) was heated w ith  sodiuma-y 
e th y lr te  in  a stream o f  hydrogen to  g ive  2-m cthyl-6-asoindolS f)
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(SS7I I )  in  poor y ie ld
{in? ) ■ ■ (c t ) . ( m )  (u rc
j& though  K ben igs and M tdO  had  s t a t e d  t h e i r
117X1)
in te n t io n  to  compare the asatndo lo  .w ith in d o le , they re p o rte d  
no work on the cliem ioal behaviour o f  2 -m etly l-6~a2a lB do l© , 
except .n o tin g . t l i  r.i, |  btlO compound d id  n o t g iro  the p ine  s p l in t
in fo rm a tio n  i s  n o t unaccountable#
Th is  method o f  fo rm a tio n  o f  a condensed p y rro le  
r in g ,  which has Just been described has re c e n t ly  been 
employed by Clema and Bw m  (£#, 1945, 605)*. llxey were 
exam ining th e  cliem ietxy o f  n ic o t in e  and re q u ire d  a. d e r iv a tiv e  
o f . Thasaindole f o r  purposes o f  comparison end p repa red .the  
paren t base in  v e ry  poor. y ie ld ,  as w e ll aa i t s  2-m ethyl and 
2 -e th y l d e r iv a tiv e s  in  l e t t e r  y ie ld ,  by trea tm ent of 
2-fo rm am ido-3-s e t l2y lp y r id in e , 2-aeetam ido -3 -m o thy lp y ri din© and 
2~pr0;pns&do-3~»othylpysl dine re s p e c t iv e ly , w ith  sodium 
e th y la te  a t an e leva ted  temperature# In  a subsequent paper 
the  so workers (Clemo and Swan, £#, 1943, 193) described - the 
p re p a ra tio n  of 4~&sadn&olc 2~mathyX~4~assindole by r in g  
c lo su re  o f  3~form as! do- 2-me tfcylpy l i  dine, end 3 -a c e ty l amino-
reaction, c h a ra c te r is t ic  of the pyrroles and indo les#  Since 
t h e i r  o v e ra l l  y ie ld  was lose  than 5f<>, t h is  la c k  o f  .
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2~m othylpyrtd in© # A ttem pts to  syn thes ize  5~a«ai»&>le by 
tho  same general method, f r o  as 4~£&x»airf.do~3H3etS3ylpyridine
were unsuccessfu l a lth o u p h .4~ace t& sido~3H nothy l$yri d lno  
was o b e lise d  to  2~ m a th y l-9~aZ8in d 0Xes i n  poor y ie ld ,  on 
tre a tm e n t w ith  a lk a l i  alfcoxidee*
4* A recent paper (Bo&rnstetn, Stearns, Shaw and
I» o tt, $• A»er« * 0hem# Sec*., 1347, 69, 1131) described  the  
■preparation o f 6~sMno~2$: >*diphenyl~7~&saindolc by 
condemnation o f  2?lU & taatropyrid lae  w ith  benzoin a t 183° *•
Pe e lem entary a n a ly s is  was th e  so le  evidence &&rane$& f o r  
the  c h a ra c te r !n a t io n  o f  t h is  compound, i t s  t ru e  s tru c tu re  
msy he regarded as open to  doubt*
Iso la tio n  o f an azsiin&ole fvom co a l-* to r*
E m be r ( Bor* , 1943, 2§» ^23) tre a te d  the 
♦ le p id in e  f r a c t io n 1 {b«p* *  260-270°) o f  coa l ta r . w ith  
p o t t r o iu is . by d ro id  d® and from  the  re a l duo a f t e r  eva po ra tion , 
is o la te d  ?~aza indole* He d id  n o t co n firm  i t s  s tru c tu re  by 
syn th e s is  bu t o x id is e d  ’fee 1-bensonesulphonyl d e r iv a t iv e  i n  
acetone s o lu t io n ,  w ith  potassium  a te  to
2-*phcnylsulphoncysiidopyrld in a - 3 - o a r b o ^ l ie acid* M s  
compound was hyd ro lysed  and the p rodu c t id e n t i f ie d  as 
2 - ami rn p y r i d in e ^3 -c a rb o x y li o a c id  by comp a r is e n  w ith  an 
a u th e n tic  smecdtsen*
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P ro p e rt ie s  o f  the csa l ndoles*'
L i t t l e  in fo rm a tio n  lias bean re p o rte d  on 
p ro p e r t ie s  o f  the  asalndolos; ’■ the  known ■ compounds are 
s ta b le  s o lid s  which can be d i s t i l l e d  unchanged under ■ 
reduced p ressure* Ih e y  a re ' b a s ic  i n  re a c t io n , .“by v i r t u e  
o f  th e  n itro g e n  o f  the  p y r id in e  r in g ,  b u t u n lik e  the  
beha v io u r o f  in d o le  the im ino  group, t is j  b e .a c y la ie d  d ir e c t ly *  
A l l  w orkers are u m n im u s  i n  d e s c r ib in g  the  f a i lu r e  o f  
t h e i r  s y n th e t ic  p ro d u c ts  to  g iv e  the  p i no ■ s p l in t  t o s t ,  which 
i s  oo c h a ra c te r is t ic  o f  in d o le s  and p y rro le s . C leoo and Swan 
(Xoe*c i t* . )  a lso  re p o r t d  ta u t the ©iis u in a o le s  d id  no t show a 
p o s it iv e  S h r l io h *s  re a c t io n  w ith - dlmethy 1 aminobonsaidelayde# 
D e r iv a tiv e s  o f  th e  az&tndolos* •
Ife ry  o f  th a  -lmaim a s a liid o ls  d e r iv a t iv e s  are 
d e sc rib e d  above? a few o th e rs  are l i s t e d  below*
M t r o  f le r iy a t iv o *
A n i t r o d e r iv a t iv e  o f  goohaiM ne (T -m e th y l-^  
aEaindo lo) was prepared by B  se lle r ( B or* » 1897, 22* 2481) . 
by t l ia  a c t io n  o f  n i t r i c  a c id , but as the s tru c tu re  o f  
iipolvjiTmim  had no t been e lu c id a te d  a t th a t  tim e , the  p o s it io n  
o f  the  rd t ro  group was no t e s ta b lish e d *
Halogen -d e r iv a tiv e s *
■ H aaen fra ts  ( Ann* Chim*, 13 27* 7, 131) has 
described  the  p re p a ra tio n  o f  a monobroso and a monoiodo 
d e r iv a t iv e  o f  aooham lna by re a c t io n  w ith  th e  fre e  ha logen.
MTtVfS P TWT f1 A Y. C7?«f«mT A Yffcuhwhv* JbJL Sr •it’* *•
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I t  w i l l  b© ©082I from  th e  fo re g o in g  h is to r ic a l
eu rrey  th a t  whan t l i i©  m r k  wm  begum i n  1949* th© o n ly  
p re p a ra tio n s  o f  am mssimdole o r  a s i ©pi® s lty la & d l& d o le  
which had been de scrib ed , were- those o f  7-©©thyl~6~ 
Ess&ndoX® (agohaarmine) by Per&Ln and Robinson 
(£ » f 1924, 125* 626} ami 2-©®th^l-6^asaind0X® by Kb ©nigs :. 
and Bald® ( B a r * ,  1 9 2 ? , 60, 2106)» Tha fo rm er method was 
c le a r ly  u n s a t is fa c to ry  f o r  p re p a ra tiv e  purpose®, s ince 
th e  o v e ra l l  y ie ld  was po o r and the  s ta r t in g  m a te r ia l was 
r e la t iv e ly  in a cce ss ib le #  Consequently i t  was decided to  
p repare  2 -m Q thyl-6 -a© a indo le , em ploying th e  ro u te  fo llo w e d  
by Koenig®, and Bald®, to  a ttem pt to  in c re a se  the y ie ld s  
where necessary End to  in v e s t ig a te  the  p o s s ib i l i t ie s  o f  
p re p a ra t io n  o f  t h is  compound by o th e r  routes# Ih e  
u lt im a te  aim was the  exam ination  o f  the  chem is try  o f  the  
azs isdo l©  rlm g  s tru c tu re  end comparison o f  i t s  p ro p e r t ie s  
w ith  those o f  In d o le . Such was the  in te n t io n  o f  Sbenlgs 
.and- Paid® ( l o o . c i t * ) bu t i t  was n o t pursued by them*
2- Efe th y l~6~a%ai ndol ©*•w^oaimiwivwoww.^ M
Tho syn th e s is  o f  2H0Qthyl~6~aseindole by Koenigs 
and fa ld o  In v o lv e d  the  p re p a ra tio n  o f  3~ n itr6 -4 -* 
a© t b y lp y r ld im  and s ince  pure 4^B © thy lpyrX d ire  i s  a v a ila b le  
com m ercia lly# the  'd ir e c t  n i t r a t io n  o f  t h is  compound was 
attem pted,, w ith  a v ie w  to  c u t t in g  s h o rt th e  lo n g  procedure 
o f  the  german workers# A search o f  th e  l i t e r a t u r e  y ie ld e d  
m  re p o r ts  o f  the  p re p a ra tio n  o f  ^ n i t r o ^ ^ m e t l iy lp y r id in e  
by d ir e c t  n it r a t io n #  n o r indeed o f  any a ttem pts to  c a rry  
o u t t h is  procedure* By v i r t u e  o f  the  presence I n  the  rin g#  
o f  a t e r t ia r y  n itro g e n  atom which i s  a s tro n g  a t t r a c to r  o f  
e le c tro n s , p y r id in e  i s  ex trem e ly  r e s is ta n t  to  a tta c h  by 
n i t r a t in g  agents* Thus i t  i s  com p le te ly  u n a ffe c te d  on  
tre a tm e n t w ith  m ix tu re s  o f  tu n in g  n i t r i c  m A  s u lp h u r ic  ac ids* 
B r io d l (Ber»» 1912, | £ f 428* le n a te h * .  1913* 2£, 759) ■ 
o b ta in e d  th e  3~ n iirD  d e r iv a t iv e  i n  sm all y ie ld ,,  on 
tre a tm e n t o f  p f t i i i n o  i n  s u lp h u r ic  a c id  w ith  potassium  
n i t r a te *  A lthough H rp a X  and B a ite r  (B a r* , 1925# *58, 699) 
cl-aimed a 22$ y ie ld  o f  th e  n i t r o  compound when i r o n  f i l i n g s  
were added to  f r i@ d l* s  re a c t io n  m ix tu re , Barfcog and 
O ve rb o ff ( Bee* . tPrav* chim *, 19 '30, J£« 552) were unab le  to  
c o n firm  th is  c la im , bu t th e y  is o la te d  the  2 -n it r o  
d e r iv a t iv e  -as w e ll ass the  > * n it ro  compound* Tho combined 
y ie ld  o f  both was 'never HO re  than  6 i ,  most o f  the p y r id in e  
■being racovarad unchanged. Sha use o f d in itro g e n  te t ro x ld e
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os a n i t r a t in g  agent was no mom succe ss fu l*
Sehaerschmi&t, B a lse rlc iew ics  and Gouts (B o r* , 1925? j§§# 499) 
mixed a s o lu tio n - o f  d in it ro g e n  te tro z i& e  in  carbon 
te t r a c h lo r id e  w ith  p y r id in e  and ob ta in ed  an a d d it io n  
compound which l ib e r a te d  p y r id in e  on tre a tm e n t w ith  w a te r . . 
H a rto g  and O ve rh o ff ( l o c . c i t * )  a ttem pted the  vapour^phase-*■«' ^ iw«gCTi*»,-pf-H>*^ nru^ rtrp<wr w ■#- *“• **
n i t r a t io n  o f  p y r id in e  'With n itro g e n  pe rox ide * bu t 
o b ta in e d  o n ly  3 i3 -a s o p y r id in e . U sing a method which had 
been succe ss fu l in  th e  benaeno s c x ie s , S h o ru ig in  end 2?0pchiev 
(B o r , *  1934, 67* 1562* 1936, 69, XS?4) passed a Bdxture o f
p y r id in e  Vapour, n itro g e n  pe rox ide  and carbon d io x id e , 
through, a Her&eus-H&nau q u a rts  lamp a t 115-120° and 
o b ta in e d  3 ~ n itro p y x id in e  in  7~XG$ y ie ld .  At h ig h e r ' 
tem pera ttires  v io le n t  e xp lo s io n s  occu rred  and s im i la r  
e xp lo s io n s  too k  p lace  on m ix ing  p y r id in e  and l i q u id  
d ln it ro g e n  te t re x id e  a t room tem pera tu re .
I t  i s  known th a t  the presence o f  h yd ro xy l*  ami no 
and halogen s u b s t itu e n ts  in  th e  p y r id in e  ring f a c i l i t a t e  
n i t r a t io n  and 3&a*ok (B a r* , 1939, £2, 577) In v e s tig a te d  
th e  in f lu e n c e  o f  a lk y l  groups on the  n i t r a t io n  o f  th e  
p y r id in e  r in g *  When 2 -m e ih y lp y r id im  was t r e a te d  under the  
c o n d it io n s  used f o r  p y r id in e  i t s e l f ,  th e re  Wv e iiO evidence 
f o r  the  fo rm a tio n  o f  a n i t r e  compound, bu t 2*4*6-  
t r lm s th y lp y x id in e  gave th e  3 - n i t r e  d e r iv a t iv e *  u l t im a te ly  i n  
q u a n t i ta t iv e  -y ie ld .  The- n i t r a t io n  was achieved by h e a tin g
on the  w a te r ba th  f o r  no me hours w ith  fum ing s u lp h u r ic  
a c id  (c o n ta in in g  18$ anhydride) and potassium  n i t r a t e .
By a s im i la r  method 3~ n itre~ 2*6 -d im e tS ay lpyrid ine  was 
o b ta in e d  i n  6 0  y ie ld  from  216- d im e th y lp yx td in e . However, 
a p p lic a t io n  o f  th o  method to  2 -s e th y lp y x ld ino was n o t so . 
su cce e a fu li 5 -n itro -2 -m e t]; iy lp y r id in e  was o b ta in e d  
accompanied by & compound b e lie ve d  to  be the  3 - n i t r o  
d e r iv a t iv e ,  bu t th e  y ie ld  o f  bo th  was v e ry  s m a ll, f la s e k  
was unable to  e f fe c t  any improvement, s ince  in c re a se  I n  
tem pera tu re  in i t i a t e d  a v ig o ro u s  re a c t io n  w ith  consequent 
d e s tru c t io n  o f  th e  a lk y lp y x id in o t  He concluded th a t  ju s t  
as I n  the  benzene a e r ie s , in c re a se  i n  th e  number o f  a lk y l  
groups i n  th e  2 -, .4- o r  6 - p o s it io n s  a ided n i t r a t io n ,  but 
th a t  the  presence o f  o n ly  one a lk y l  group in  the  p y r id in e  
s e r ie s , was in s u f f ic ie n t  to  d im in is h  ‘the degree o f  
s t a b i l i t y  o f  the  s in g , be fo re  o x id a t io n  o f  th e  m olecule 
to o k  p lana*
PXaz@kf s o b se rva tio n s  suggested th a t n i t r a t io n  
o f  4 -m e th y lp y r id in e  would be d i f f i c u l t ,  i f  a t a l l  p o s s ib le  
and exp a ilm e n t showed th a t t h is  was th e  case* She compound 
was recovered unchanged a f te r  h e a tin g  under r e f lu x  f o r  
p e r io d s  o f  tim e up to  72 hours w ith  fa ir in g  n i t r i c  a c id  end 
w ith  m ix tu re  a o f  fa i l in g  s u lp h u r ic  m d  n i t  ado ac ids* SJhe 
a p p lic a t io n  o f  th e  c o n d it io n s  described  by P lasek, namely h e a tin g  
a m ix tu re  o f  4~sietbylpyrXdine and s u lp h u r ic  a c id  c o n ta in in g
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10$ snhydridQ w ith  excess o f  potassium  n i t r a te ,  re s u lte d  
i n  a v ig o ro u s  re a c t io n  w ith  the e v o lu t io n  o f  n i t r o u s  fumes* 
She s o lu t io n  was d i lu te d  and a b a s ic  f r a c t io n  was is o la te d  
a f t e r  making s tro n g ly  . a lk a lin e *  f r a c t io n a t io n  o f  the  
re s id u e  y ie ld e d  unreacted 4~ m e t!y lpym d ine  and no tra c e  o f  
n i t r o  compound was found# The aqueous l iq u o r s  were 
a c id i f ie d  m &  evaporated to  dryness m &  from an s i  coho l i e  
e x tra c t  a m ix tu re  o f  s a l ts  o f  Is s o n ic o t in ic  a c id  = 
(p y r ld in e -4 -c a rb o ry l ic  a c id ) was o b t- ln o d #  The pa ren t 
is o  n ic o t in ic  a c id  was p re c ip ita te d  in  23$ y ie ld  on 
a d ju s t in g  th e  pH o f  an aqueous s o lu t io n  to  3*3 * I f  
appeared th a t o x id a t io n  o f  the  s ide  cha in  waa ta k in g  p lace  
p r e fe r e n t ia l ly  to  n i t r a t io n *  A re ce n t p a te n t (B * f*  566,689) 
has described a s im i la r  o x id a t io n  o f  the  su lpha tes  o f  
e lk y lp y r i  d im s ,  u s in g  n i t r i c  a c id  as the  agent*
A email quan tity  o f i  so rt co t in !  c acid was 
is o la te d  from the reaction  m ixture a f te r  heating
4-methyl pyrid ine  w ith  n i t r i c '  acid {d « 1*5) and su lphuric  
acid  conta in ing 70$ anhydride, a correspondingly la rg e r  
p ro po rtion  o f s ta r t in g  m aterie l being recovered*
She fa i lu re  to prepare > -n itro -4 -iao thy lpyx id ine  
by d ire c t n it r a t io n  was d isappo in ting , - although not 
e n t ire ly  unexpected and concurrently  the  preparation  o f  the 
desired azsindole by Eoenigs sand l \ i ld e #s method was being 
inves tiga ted* The re a d ily  ava ilab le  s ta r t in g  m a te ria l
f o r  t h is  scheme o f  syn th e s is  was 4 -h yd re syp y rid in cK 2 :6 - 
d ic a rb o x y l!c  a c id  (c h c lid a ja ie  a c id ; X) and the  ro u te  
fo llo w e d  i s  o u t l in e d  here*
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Ih c  d e c s rh c iy la t lo n  o f  che lidam lo  a c id  (X) to  
4 -h y d ro x y p y rid in e  ( I I )  as described by Arndt and E & lisehek 
( B e r . , 1930# 63# 593) c o n s is ts  in  h e a tin g  the  d ry  a c id  to
280° and d i s t i l l i n g  the  p roduct a t 12 m.ia. 2ho y ie ld  was
n o t s ta te d , but' fo l lo w in g  t h e i r  In s t ru c t io n s  30$ o f  
p u r -3 4- liy iro n y n y r ia in a  was o b ta in ed  u n i by m ix ing  the  
a c id  w ith  g lass  wool i t  was found th a t d e ca rb o xy la tio n  
and subsequent d i s t i l l a t i o n  war© f a c i l i t a t e d  and the  
y ie ld  was in c rea sed  to  60$* la rg o  amounts ( 200g) ware 
hand led  q u its  s u c c e s s fu lly .  I n  o rd e r  to  avo id  the  
troublesom e d i s t i l l a t i o n  the crude m a te r ia  was 
d is s o lv e d  i n  water,, tre a te d  w ith  cha rcoa l and the  
s o lu t io n  evaporated to  g iv e  the  h yd ra te  o f  4-hyd ro  x y p y r ld in e , 
b u t no in c re a se  i n  y ie ld  was e ffe c te d *  Kubtsov end H i  mho 
£T *- ,uen«>^  C hep i.d .h .B .'B ## ISIS# 16, IS 0O5 Oliem*.. .Acs* »
I f 47# 41# 6245) have re c e n t ly  c la im ed a y ie ld  o f  S8$ 
em ploying t h is  procedure*
Koenigs and B re te r  (B or.#  1924, ^7# 1X87) on 
n i t r a t io n  o f  4-b y d ro x y p y r id in e  n i t r a t e  o b ta in e d  3 - r& tro -  
4 -h y  d re s y p y x id im  ( I I I )  i n  50$ y ie ld ,  by a d d it io n  o f  th e  
n i t r a t e  to  a m ix tu re  o f  fum ing n i t r i c  a c id  and s u lp h u r ic  
a c id  c o n ta in in g  70$ anhydride*- I h is  method was success­
f u l l y  repeatod and i t  was found th a t  the  fre e  base cou ld  
be used d i r e c t ly  p ro v ided  i t  were added i n  p o r t io n s  to  the  
n i t r a t io n  m ix tu re  eeoled to  -4 0 ° ; th e  tem perature  was 
the n  a llow ed to  r ip e .  I n  t h is  way the  y ie ld  o f  the  
d e s ire d  u l t r a  compound wap increased# A d d it io n  o f  the 
f re e  base to  the  n i t r a t io n  m ix tu re  a t room tem perature 
caused premature re a c t io n  which re s u lte d  i n  e x te n s ive  cha rg ing .
3-121 i:m~4-hyto?igpy2i<EBS has also been prepared by Crowe 
(£ * , 1925, 127, 2028), who heated a mixture of 4-hydro xy- 
pyridine, sulphuric acid aid n itr ic  acid on the water 
bath* Ob applying th is  procedure, the y ie ld  was found to 
be poor, and so i t  was not investigated further#
She replacement of hydroxyl by halogen to form
4-chlQrQ-3-Bitropyridine (1?) was effected by the methods 
of Koenigs and Pulde (lo e « e lt*) and Koenigs and fro  te r  
( Xoe* c it» ) employing phosphorus pentachloiido and 
phosphorus oxyohlqxids# fhe product was isolated in  
7Q*~75$ yield, in  the form of the hydroclxlorlda, ant unstable 
deliquescent compound, which fumed in  moist a ir  and 
possessed ir r i ta n t  properties; i t  caused intense itching  
and erythema on contact with the s3dLn«
Owing to the presence of an ortho n it  jo group 
and a para ring nitrogen, both of which are strongly 
© 1 ©ctron-attracting, the halogen atom of 4-chloro->* 
n itropyiid ine  is  extremely reactive and Koenigs and Bride 
( lo,c*clf«) condensed the compound with diethyl sQoiomalonate* 
Hydrolysis and subsequent decarboxylation gave 3 -n itro -4 - 
methylpyridina (?}* On repeating th is  method, the y ie ld  
was found to bo only 45$ &n& purifica tion  of the. product 
proved to be troublesome* Variations in the conditions 
o f condensation le f t  the y ie ld  unaffected, but a 
modification of the hydrolysis by the use of a mixture of
a c e t ic  smd h y d ro c h lo r ic  a c id s , re s u lte d  i n  m  in c re a se  i n  
y ie ld  and an improvement i n  q u a lity *  She n i t r e  compound 
was reduced to  3-am im -4 -m e th y lp y r id iiie  (V I) ' by means o f  
stannous c h lo r id e  and h y d ro c h lo r ic  a c id , fo l lo w in g  th e  
1 n o t ru c t io n s  o f  Koenigs and Xulde ( X o c»c it« )
She a e e ty la t lo n  o f  3~£M no-4^m ethylpyx±dlne by 
a c e ty l c h lo r id e  in  e th e re a l' s o lu t io n ,  in  the  presence o f  
po tassium  carbonate  used by Koenigs and fu ld o  ( lo o * p i t * )  
gave o n ly  30$ o f  th e  'th e o re t ic a l amount o f  p-aeeta is ido-
4-m ethyX pyxld ino ( V I I )  and consequently  th e  a p p lic a t io n  
o f  o th e r  methods o f  a c e ty la l io n  was In v e s tig a te d *
I re a ts e n t  o f  th e  amino i n  aqueous a lh & l i w ith  a c e t ic  . .
anhydride  was in e f f e c t iv e ,  unchanged s ta r t in g  m a te r ia l 
b e in g  recovered* Again , re a c t io n  o f  th e  amine w ith  
t h in  a c e t ic  a c id  i n  e th e re a l s o lu t io n  y ie ld e d  o n ly  th e  
tb io .n o e tic  .a d d  s a l t * On h e a tin g  th e  amine w ith  a c e tic  
a n h yd rid e , d is s o lu t io n  took  p lace  and a f t e r  removal o f  
exoass anhydride ,' the  res idu e  was separated in to  two 
p ro d u c ts  by c ry  s t a i n  c a t io n  from  benzene* She more s o lu b le  
p ro d u c t was the  re q u ire d  a c e ty l compound ( V I I ) ,  and .the  
l e s s  s o lu b le  was id e n t i f ie d  as 3- h i a c e ty l ami no-4~.o e th y l-  
py r id in e  ( IX )*  Xho r e la t iv e  p ro p o rtio n s  o f  the  two 
compounds depended upon the re a c t io n  c o n d it io n s  us shown 
i n  I  ab le  1 , from  which i t  w i l l  be seen th a t the re q u ire d  
compound was f i n a l l y  o b ta in ed  i n  a y ie ld  o f  80$*
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f h i s  f a c i le  s u b s t itu t io n  i s  no t s u rp r is in g ,  
s i  nos M e r in b o tto ia  ( Besotloms o f  O rgan ic  Compounds* tendon 
1336* p*265) s ta te s  th a t  th e  presence o f  s u b s t itu e n ts  such 
as m e thy l, r i t r o f ch lo ro  and bromo, o rth o  to  an amino 
group appears to  fa v o u r th e  fo rm a tio n  o f  d l a c e ty l 
d e r iv a t iv e s  on tre a tm e n t w ith  a c e t ic  anhydride alone*
Cleao and Swan (£ * f 1948? 198) a lso  o b ta in e d  a d ia c e ty l 
d e r iv a t iv e  on tre a tm e n t o f  5 - tr im -*S -m e th y lp y r id in e  w ith  
a c e t ic  anhydride*
f h t  f i n a l  stage i n  t h is  scheme o f  s y n th e s is , the  
r in g  c lo s u re  o f  3 -aoe tam ido~4~m etbylpyrid ine to  g ive
2 -m e tl^ l-& -a S a in d o ie  ( T i l l )  proved to  be the  roost d i f f i c u l t *  
Koenigs and fo ld ©  ( lo c * c i t * )  heated the  as ide  w ith  sodium 
© th o rid e  a t 290° in  an a t a© sphere o f  hydrogen end c la im ed
** 29 —
a y ie ld  o f  20$* However,, on c a r e fu l ly  fo l lo w in g  t h e i r  
procedure m  &&aindol© cou ld  be is o la te d ,  the  so le  
p ro duct b e i ng 5 - ©ml no- 4 -m ethy lpy.ri d i m  (V I ) ,
' Mian the  p ro p o r t io n  o f  sodium e th ox id e  was 
doub led, ‘ S -m e tb y l-S -ss rin c te ls  was o b ta in e d  i n  a, y ie ld  o f  - 
•20$. and was id e n t i f ie d  by i t s  sup* and the  p re p a ra tio n  
o f  i t s .  p i  c ra te *  A number o f  experim ents were c a r r ie d  
o u t designed to  in cxe  th e  y ie ld  bu t w ith  no success*
T hm  potassium  c th o x id e , potassium  te r t^ b u to x id e  ( O f * 
fy s o n , 1* Amor* Chern* Soe*# 1941, J>Jt 2024), r in e  
c h lo r id e  and phosphorus pe n tox ide  were t r ie d  as condensing 
agentSf th e  le n g th  o f  tim e  o f  h e a tin g , the  ra te  o f  h e a tin g  
and th e  tem perature  were v a r ie d  to g e th e r and in dependen tly * 
Xb most cases a v ig o ro u s  decom position too k  p la c e , . and i f  
any 2 -m e th y l-6 -a ^a in d o lo  was is o la te d ,  i t  never amounted 
to  - mom th a n  2D$ o f  th e  th e o re t ic a l q u a n t ity ,  w h ile  v a ry in g  
amounts o f  3~ e rino -4~ m etby lpyrid inQ  ( ? I )  wore ob ta ined*
When no re a c t io n  was observed, th e  s ta r t in g  m a te r ie l was . 
recovered unchanged* After hav ing  im proved th e  y ie ld s  i n  
e a r l ie r  s tages, . t h is  f a i lu r e  to .o b ta in  2~m@thyl-6-a & r in d o l0 
i n  good y ie ld  was d is a p p o in tin g  end i t  was decided th a t  the  
compound cou ld  no t be .p repared  i n  amounts s u f f ic ie n t  to  : 
j u s t i f y  p ro ce e d in g .w ith  an exam ina tion  o f  i t s  chem ical 
behav iou r* Consequently a t te n t io n  was d ire c te d  to  th e  
p re p a ra t io n  o f  o th e r  em a indo lts*
A lthough  lo e r ig s  and fu ld e  o b ta in e d  a po o r 
y ie ld  o f  2~©ot!3yl~6~aisa!ndolo In  the  a p p lic a t io n  o f  
MadsXung*s re a c t io n  to  th e  p y r id in e  s e r ie s *  i t  was 
decided# a t le a s t  i s  th e  f i r s t  in s ta n ce * to  employ t h is  
r e l ic t io n  f o r  th e  p re p a ra tio n  o f  o th e r  a s a iM o le s  s i no© 
no d t e s n s t iv *  procedure was o ra ila b to  f o r  th e  p re p a ra tio n  
o f  condensed p y r ro le  and p y r id in e  .rings-* 'A d o x ira ti? ©  o f  
p y iid i.n o  was re q u ire d  which possessed# i n  th e  o rth o  
p o s it io n s  r o l a t i r c  to  each o ther# an e lk y l  group and an 
atsino group ( o r  a group re a d i ly  c o n v e r t ib le  to  an amino 
g roup )* was re a d i ly  a ra il& h le
by a m im tio n  o f  J -m e th y lp yx id in o  (3@id$9 Bexv, 1924# *??# 
1802} h u t t h is  compound was re je c te d  as a p o s s ib le  s ta r t in g  
m a te r ia l#  i n  fa v o u r  o f  5 ~ a iim ~ 2 8 ^ d lm e th y lp y r id im #  
beem m  o f  th e  p o s t i l l e  com p lica tion©  as a r e s u lt  o f
2 -p y r id o n o -im in o  tautom eric© * w ith  consequent u n c e r ta in ty  " 
o f  the  c o n s t i tu t io n  o f  th e  p ro du c ts  (o f*  H is to r ic a l  
S e c tio n )*  However# Olamo and Bwan (£ **  1945# 653) la t e r  
showed th a t  such fe a rs  ware ground less s in ce  they  
successfully prepared T ^a o a in is le  from 3~amtno~>- 
me th y lp y x ld in e *
3~A&lnD-»2s 6 ^ d im o th y lp y r id i» e  ( H I )  was prepared 
by Blaseh ( lo c *c it* )  from  the corresponding n itro  compound#
~ 31 -
w hich lie  ob ta in ed  by d ire c t  n i t r a t io n  o f  2 t6 -d im e th y l-  
p y r id in e  (X)« She ro u te  to  S -m e ih y l- i-a s a in d o la  and i t s  
d e r iv a t iv e s  s u b s t itu te d  i n  the  2 -p o s it io n  was envisaged 
as fo l lo w s * -
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f lm ^ k  ( lo e » c i t #) n i t r a te d  Z t6- d im e th y lp y r id in e  
i n  s u lp h u r ic  a c id  c o n ta in in g  28$ anhydride 'w ith  potassium  
n i t r a t e  to  • give 3~niiro~2?6~<Emetbylpyridine (X I) in  66$ 
y ie ld  and th e  method was s u o c e s s fu lly  reposted*
S u b s t itu t io n  o f  th e  s u lp h u r ic  a c id  c o n ta in in g  28$ anhydride , 
w ith  th e  more re a d i ly  a v a ila b le  a c id  c o n ta in in g  12$ 
anhyd ride , and p ro lo n g in g  the  tim e  o f  h e a tin g  on th e  w a te r 
h a th  to  43 hours re s u lte d  i n  a s u b s ta n t ia l in c re a se  in -  
y ie ld ,  90-94$ o f  th e  th e o re t ic a l amount o f  n i t r o  compound
-  32 -
be in g  ob ta ined * S eduction  o f  th e  r d t ro  group to  g ive
3 -ami n o -2? 6 ~ 3 im o th y lp y ria in o  ( H I )  was achieved by
P lasek  w ith  stannous c h lo r id e  and hydro c h lo r ic  ac id *
C a ta ly t ic  re d u c tio n  was doomed to  b© more conven ien t and
t h is  was c a r r ie d  ou t by m a k in g  an a lc o h o lic  s o lu t io n  o f
th e  n i t r e  compound (X I)  i n  on atmosphere o f  hydrogen a t
room tm p e m tu r©  and normal pressure* Eamy n ic k e l was
used as c a ta ly s t*  la r g e r  amounts (60g) were reduced i n
an au toc lave  a t 80° and 100 atmospheres o f  hydrogen* She
p ro d u c t, is o la te d  in  95$ y ie ld  by eva p o ra tio n  o f  the
s o lv e n t, was s u f f ic ie n t ly  pure f o r  use in  the  next stage*
In d o le  can be prepared from  o-form am i do to lu en e
o n ly  i n  poor y ie ld  by la d e lu rg f s re a c t io n , whereas
o -ace tam i do to lu e n e  g ive s  2-m e th y lin d o le  in  good y ie ld
(M orton , C hem istry o f  H e te ro c y c lic  Compounds, 1946, p*103)*
Consequently i t  was deddod  to  a ttem pt th e  p re p a ra tio n  o f
2 *9 -d im e th y l-4 -e sa in d Q le  (XI?s. R « CH*) in  th e  f i r s tw
p lace* 3- A M m - 2s6-d im e th y lp y x id im  was condensed i n  
e th e re a l s o lu t io n  w ith  a c e ty l c h lo r id e *  excess anhydrous 
potassium  carbonate was p resen t to  n e u tra lis e  th e  a c id  
formed* lem oval o f  the  so lve n t by e va p o ra tio n  and a d d it io n  
o f  a s o lu t io n  o f  potassium  carbonate re s u lte d  in  th e  
fo rm a tio n  o f  a c r y s ta l l in e  s o l id ,  the  m onohyIrate o f
3 - sc e i  ami do-2g 6~ d i methy1p y r id in e * On c r y s ta l l is a t io n  
from  bensene and h e a tin g  the  m a te r ia l a t 100° and 12 m*m*
p re ssu re , the  w a te r o f  c j^s ta X X tsa tlo m  was removed* 
!M oe t& i& & ^g>6"»  C m ?  E *  m ^ ) mm
characterised fey th e  fo m a tto a  o f  a y e llo w  c iy s t a l l ln e  
fei c ra te *  O the r methods o f  a c e ty l a t io n  o f  th e  amine 
compound m m  io re & tig a ite d . hu t o n ly  fey one o th e r  method, 
tre a tm e n t w ith  excess o f  a c e t ic  snhy&ri&e, was the  
re q u ire d  compound formed*
k  m ix tu re  o f  th e  a c e ty l compound ( H i l l  1 » CB*) 
w ith  an equal w e igh t o f  sodiUM e th o x td e , w&* heated S low ly 
to  333° i n  an atmosphere o f  hydrogen* A sm all amount o f  
5 ^a jA m ^E j6 ^d tJ9 e th y lp y rld in e  (XXX), formed fey & ® ~aee ty ia tion , 
d i s t i l l e d  ove r, end a f t e r  c o a lin g  and tre a tm e n t w ith  w a te r, 
th e  in s o lu b le  re s id u e  was o b ta in e d  as a h ig h -m e lt in g  s o l id  
from  wMeh St (O T? i  » CHj) was
o b ta in e d  fey, aufeXimation a t 15Q °/b*5  num* S u b lim a tio n  i s  
th e  p re fe ra b le  method o f  p u r i f ic a t io n  s i n o t c ry  s t a l i i  s a tio n  
methods in v a r ia b ly  y ie ld e d  m  im pure , co lo u re d  product# ' . 
55?S o f  th e  th e o re t ic a l q u a n t ity  o f  the  ana indo lo  wm  
o fe ta lm d  i n  p r d i i a im jy  experim ents o f  1 g* s ca le f • hut, 
whan th e  amount o f  a c e ty l compound mm  in c re a se d , th e  y ie ld  
o f  p ro d u c t was v e ry  much reduced, p ro b a b ly  m  a r e s u l t  o f  " 
in s u f f i c ie n t  in p u t  o f  hea t to  th e  re a c t io n  m ix tu re  and la c k  
o f  t r a n s fe r  o f  hea t th roughou t th e  m ix tu re * A la rg e  
number o f  a ttem p ts  were made to  overcome t h is  d i f f i c u l t y  
and i t  was found th a t  th e  best r e s u lts  were o b ta in e d  w ith
54 -
5g. p o r t io n s  o f  a c e ty l compound, u s in g  a la rg o  re a c tio n  
f la c k ,  so th a t the  maximum amount o f  su rfa ce  area was - 
p resen ted  to  the  source o f  heat# A la r g e r  amount 
n e c e s s ita te d  pro longed h e a tin g  w ith  re s u lta n t  da com position  
o f ; the  p ro d u c t*  A s im i la r  problem  was encountered by 
BoMnson (£ * ,  1929*' 2947)* i n  th e  a p p lic a t io n  o f  Macielung% 
re a c t io n  to  . &©ylam inoquinald£mm (X?) f o r  the  
p re p a ra t io n  o f  d e r iv a t iv e s  o f  2$ 3 ~ p y rro lo ~ 4 1 * 5 f~ q u in o lin e  .
(m )
(X7) (O T )
and was overcome by the  use .o f  copper powder to  f a c i l i t a t e  
hea t t ra n s fe r *  However, m ix in g  th e  re a c ta n ts  w ith  copper 
powder, in  the  p resen t in s ta n ce  d id  no t in c re a se  the  
y ie ld *  f m  fu r th e r  p o in ts  o f  in te r e s t  re g a rd in g  th e  
re a c t io n  should he mentioned hero? f i r s t l y  a v ig o ro u s  
e v o lu t io n  o f  gas takes p lace  d u r in g  th e  re a c t io n  and i t s  
d u ra t io n  may be taken  as a u s e fu l in d ic a t io n  o f  the  
re q u ire d  le n g th  o f  tim e  o f  h e a tin g ; secondly, a lthough  
hydrogen ta ke s  no p a r t  i n  the  re a c t io n , i t s  replacem ent 
b y  n itro g e n  re s u lte d  i n  a d e f in i te  f a l l  i n  y ie ld *
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E h llk e  in d o le  and i t s  s im p le  a lley ! d e r iv a t iv e s ,  
2s ^ d im 0th y l~ 4~ssH nd0la  i s  a h ig h -m e lt in g  odou rless  
s o l id *  I t  ' i s  s p a r in g ly  so lub le - i n  w a te r and in  e th y l 
a lc o h o l s o lu t io n  i t  © s h th its  a b e a i t i f u l  Hu© 
flu o re sce n ce * . I t  doss n o t show a p o s it iv e  p in e * -s p lin t  
re a c t io n *  ■ c h a ra c te r is t ic ,  o f  In d o le s  and p y r ro le s ,  n o r 
do e o i t  sho w R k r l i  eh * a ' re  a c t !  g n w i t  h  |>~di si© th y l  ami m  *». 
b o m aldehyde* l i h e  in d o le  i t  shows s tro n g  a b so rp tio n  i n '  
tb®  u l t r a  v io le t  and i t s  spectrum i s  recorded la t e r  in  
t h i s  th e s is *  I t  i s  s tro n g ly  basic- i n  re a c t io n , ow ing to  
th e  presence o f  the  t e r t ia r y  n it ro g e n  i n  the  r in g  and 
form s a h ig h ly  c ^ s i s l l i n a  p i c ra te * The h y d ro c h lo r id e
i s  o b ta in e d  on eva p o ra tio n  o f  &n a lc o h o lic  s o lu t io n ,  
a f t e r  tre a tm e n t w ith  hydrogen c h lo r id e *  and th e  n i t r a t e  
' i s  r e a d i ly  o b ta in e d  on a d d it io n  o f  n i t r i c  a c id  to  a 
s o lu t io n  o f  th e  base i n  a c e t ic  a c id *
A t te n t io n  was next d ire c te d  to  the  p re p a ra tio n  
o f  5 -m e th y l-4 -a sa in d o le  (XIV* R » H) by a p a r a l le l  
p rocedure* fo rm u la t io n  o f  >-am tno-*2fc6-dim ethylpyxid ine 
( H I )  was re a d i ly  achieved by h e a tin g  w ith  an success o f  
an liydrous fo rm ic  ac id * A f te r  remove! o f  the  a c id , the  
re s id u a l 6-diffietbylpyriding .( H I I % R »'H)
was d i s t i l l e d  a t atm ospheric p ressure  end i t  s o l id i f ie d  
o n  c o o lin g *  I t  was c h a ra c te ris e d  by th e  fo rm a tio n  o f  the
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•p io ra ta  as a y e llo w  c r y s ta l l in e  s o l id .  By trea tm en t o f  
th e  fo rra y l compound w ith  sodium ethoadde i n  the  manner 
describ ed  above, $—methy l~4~asa liic lo le  (XXVs E « II) 
re s u lte d  i n  a y ie ld  o f  o n ly  12$ a f t e r  s u b lim a tio n  o f  the 
6 rads product#- ( She poo r y ie ld  o f  the  sss in d a le  was n o t 
unexpected m  a s im i la r  d i f f i c u l t y  was experienced in  
the  a p p lic a t io n  o f . Msdelumg*0 re a c t io n  to  o r th o -  
fo rm y lto lu id in e s  (Horton* X oc»o it# ) and by Bob! aeon 
(X o c * c it# )  w ith  3~ fo r& am tdo$u ina ld im  (XV.* H «  H )* She •••' 
o b s e rv a tio n  was l a t e r  con firm ed  by demo and Swan ( lo c » c i t ») 
who o b ta in e d  y -a sa in d o le  from 2-form am ido-3^m ethyXpyrid ine • 
i n  'v e ry  sm a ll y ie ld *  .Attempts to  im prove th e  y ie ld  o f
5 -m ethy l-4^am aindo le  by v a ry in g  th e  ra te  and le n g th  o f  
t im e  o f  h e a tin g  and the  tem perature were w ith o u t success* 
fy s o ii  ( J» Amer*. Cliem* Soe* , 1941* §3* 2024) and Marion and ' 
A sh fo rd  { Canadian <7* Eos** l$ 4 5 * 23 ,B» 26) have 
dem onstrated th a t o r th o - form  ami do alScylbengqnes g ive  good 
y ie ld s  o f  in d o le s  when potassium  a lk o x ld e s  a re  used as 
condensing, agents, bu t the  use of potassium  e th ox id e  o r  . 
potassium  te rW but o x ide  in  the  example under d is cu ss io n  
re s u lte d  i n  no improvement o f  the  amount o f  a ss in d o le  
o b ta in e d * Clcmo and Swam ( lo o * c i t »i £ * ,  1948# 198) have, 
a lso  con firm ed M s  o b s e rv a tio n  i n  th e  p y r id in e  s e r ie s *
‘ l i k e  i t s  2-m ethy l d e r iv a t iv e ,  5 -m ethy l-4~asa indo le
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I n  r e la t iv e ly  fc i$ i m e lt in g , ba s ic  in  re a c t io n  and 
ro & d t ly  form s a c r y s ta l l in e  d e r a te .  I t  f a i l s  to  show 
a p o s it iv e  p in e  s p l in t  re a c t io n  o r  p o s it iv e  a r l i c l i t s  
re a c t io n ,  a lthough  on s tan d in g  f o r  som% days w ith  
E h r l io h f o reagen t (an  a c id  s o lu t io n  o f  j ^ & s e t f y l ^ n o ~  
bonmal&ohydo) a p a le  re d  c o lo u r deve lops.
t n  c o n tra s t w ith  the  p o o r y ie ld s  o b ta in e d  i n  
th e  p re p a ra t io n  o f  5 -m e thy l^4 -assdndo le , 
g^ph© i!xyl^§^iaethyl^4^agidnd0l# (H ? s  1  *» OgHg) was formed 
i n  good y ie ld  on h e a tin g  an in t im a te  la ix tu re  o f
V b e n g a a ld o *2t $ ~ 6 im tW U w & & m  ( n i l :  ' B « O^Hg) and
sodium e th o x id e  i n  th e  usua l ©armor* fh s  beasamido 
compound (XXIX? B » O^Hg) was prepared by bo aso y l& tton  o f  
S^sts&no^* 6~d©ethyl.pyxidXn© i n  p y r id in e  s o lu t io n ,  w ith  
b e m e y l c h lo r id e .  She p roduc t was p re c ip ita te d  on p o u rin g  
in t o  w a te r and a f t e r  to c ry  a t s l l i  n a t io n  was c h a ra c te ris e d  
h f  th e  fo rm a tio n  o f  a p i c ra te . H ie s .ry l^4-am eindq le  
was p u r i f ie d  by s u b lim a tio n  and c r y s ta l l is a t io n  and was 
s im i la r  i n  p ro p e r t ie s  to  th e  compounds deecxihod above. 
^B h e 3 w l^^m e tM l» -4 *a s a ln fi0 le  p ie ra to ,  p re c ip ita te d  onWiwwpWiifiiiii*rti>Wfi#i Min^ iii^ iirntMWSw^wiiri'Mi;* Jiwiiji MUWfrfi '—w a n i ^  — nil friijl iiMWirwinWiMWi—M.«H»# *  ,fc*
adm ix tu re  o f  alcoholic s o lu t io n s  o f  the  base and p ic r ic  a d d ,  
was- s p a r in g ly  s o lu b le  i n  so lve n ts  and was c r y s ta l l is e d  with 
soma d i f f i c u l t y .
I n  addition to  the  p ro p e r t ie s  'de sc rib e d  above,
th e  4~&&dudoies w hich have bean syn thes ised  possess i n
common tba  p ro p e rty  o f  f a c i le  s u b lim a tio n , by which, method 
th e y  are most r e a d i ly  .p u r if ie d *  On h e a tin g , they a l l  
m o lt w ith  s l ig h t  decom position to  g ive  dark brown ;
Chemical Be&ctlons o f 2g,5^Ii©ethyl^4”»a^ gdLndol©>
Th& po o r y ie ld  in  the fo rm a tio n  o f 5~©ethyl~4~ 
ag&Lttdole compared w ith  the  r e la t iv e ly  f a c i le  
p re p a ra t io n  o f  th e  215**dimethyl d e r iv a t iv e ,  mad© the 
l a t t e r  the  compound o f  cho ice  f o r  m  exam ination  of the  
chem ica l behav iou r o f  m  azaindole and consequently i t  
w&a prepared i n  q u a n t ity ,  fh e  in te rm e d ia te  compounds . 
were prepared q u ite  re a d i ly  i n  lo t s  o f  50g* o r  more, hu t 
th e  f i n a l  stage in  th e  s e r ie s , th e  p re p a ra tio n  o f  th e  
a so in d o le  i t s e l f ,  had to  ho c a r r ie d  o u t i n  5g* q u a n t it ie s ,  •; 
f o r  reasons s ta te d  above# Tm  f i n a l  taa iaricX  was q u ite  : 
s ta b le  to  l i g h t  and to  s i r ,  appearing  unchanged a fte r  
keep ing  th re e  ye a rs .
S?h© scheme o f  in v e s t ig a t io n  undertaken 
com prised f i r s t  o f  a l l  m  a ttem pt to  o x id is e  th e  a id© - '• 
c l i s i i i  m ethyl groups to  ea rhoxy l groups and subsequent .b 
d e c a rb o x y la tio n , i n  o rd e r to  prepare th e  p a re n t 4~axainctol©? 
seco nd ly , to 'd is c o v e r  a method o f  de g rada tion  o f  one o r  ■, 
o t h e r 'o f  th e  r in g s  p resen t In  the m olecule so th a t 
s u b s t i tu t io n  d e r iv a t iv e s  prepared subsequently  cou ld  be 
o r ie n te d '( o f .  -.Kruflber, B a r.,  1943, ! § ,  12S2* and t h i r d ly ,  
to  compare the  p ro p e r t ie s  o f  the  compound w ith  those o f  
in d o le  (and i t s  s im ple a lk y l  d e r iv a t iv e s *
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2-Methy3r and ^ m e th y l-  in d o le  were o x id is e d  to
t M  correspond ing  c a rb o x y l!c  a c id s  by Cl ami c l  am and
Gaitt (Ber* * 1888, 21, 1929} who fused the  compounds * ■* * ******* ■ w
w ith  potassium  hyd rox ide  w ith  s t i r r in g * ’ She method was •'• 
a p p lie d  to  2*5~diffi® tbyl~4~&«Gi»dolef b u t when th e  
coo led  mass was d is s o lv e d  i n  w a te r, m  organ!© m a te r ia l 
c o u ld  be is o la te d ;  a v ig o ro u s  e v o lu t io n  o f  carbon
d io x id e  re s u lte d  on a c id i f ic a t io n  o f  the  .s o lu tio n *  fixe 
expcrim on t m s  repea ted , bu t on t h is  occasion  th e  fu s io n  
m ix tu re  was e x tra c te d  w ith  h o t e th y l a lc o h o l, i n  the  
hope o f  le a v in g  u n d isso lve d  th e  potassium  s a lts  formed* ' 
However, the  un d ieso lve d  m a te r ia l co n s is te d  e n t i r e ly  o f  
potassium  carbonate which- was assayed by t i t r a t io n *  I t s  
carbon con ten t was e q u iv a le n t to  more than 80^ o f  th a t  
o f  the  o r ig in a l  asalndoi© * She po tass ium ’ io n s  were 
p re c ip i ta te d  fro©  th e  a lc o h o lic  f i l t r a t e  as potassium  
c h lo r id e ,  bu t o n ly  a v e ry  omul! amount o f  in t r a c ta b le  t a r  
was o b ta in e d  on e va po ra tio n  o f  th e  f i l t r a t e *  I f  appeared 
th e n , th a t  complete d is ru p t io n  o f  th e  m olecule was ta k in g  
p la c e , and re d u c tio n  in  the  le n g th  o f  tim e  o f  h e a tin g  o f  
th e  re a c t io n  m ix tu re  re s u lte d  in  a reco ve ry  o f  come o f  
th e  s ta r t in g  m a te r ie l,  w ith  a co rrespond ing  re d u c tio n  i n  
th e  amount o f  potassium  carbonate form ed.
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fh e  o x ie la tio n  o f  2; 5-d im ethyl~4~&sai ndole w ith  
po tass ium  p ^ m m g m a te  proved no more success fu l* I n  
aeeton© s o lu t io n  complete o x id a t io n  was e ffe c te d , as on 
em ploy ing  a q u a n t ity  o f  o x id is in g  agent s u f f ic ie n t  to  
c o n v e rt bo th  th e  m ethyl groups to  ca rb o xy l groups, most 
o f  the  a&aindole was recovered* I f  the  q u a n t ity  o f  
permangsnate was in c re a se d , a s m a lle r p ro p o r t io n  o f  
u n re a c te d  2 s 5 -d im e th y l-4 -e s s in d 0 le  was is o la te d  as. w e ll
b.m po tassium  carbonate* 1hen the  re a c t io n  was c a r r ie d  . 
o u t  i n  aqueous s o lu t io n ,  a la rg e  amount o f  o x id is in g  
agent was re q u ire d  be fo re  an excess was p resen t and the  
p ro d u c t was an in t r a c ta b le  amorphous mass* W ith  potassium  
permanganat©, in d o le  g ive s  r is e  to  amorphous m a te r ia l*
O th e r methods which have been employed in  the  
o x id a t io n  o f  a s ide  cha in  m ethyl group were a p p lie d , 'a g a in  
u n s n c c e o o fu lly * Sodium dichrom ate and s u lp h u r ic  a c id  
gave r is e  to  no t ra c ta b le  m a te r ia ls  a f t e r  an I n i t i a l  
v ig o ro u s  re a c t io n ;  2 t$ -d im o th y l-4 ^s^ is in d o le  was recovered 
q u a n t i ta t iv e ly  a f t e r  an a ttem pt to  o x id is e  the  m ethyl 
group w ith  n itrobenzene  end sodium hyd rox ide  acco rd ing  to  
th e  method o f  Smith ( j y  Amer-,. Cbem* 5oc.» 1926, 48, 9165)? 
and no re a c t io n  was e v id e n t when th e  asaindol-e was heated under 
r e f lu x  w ith  selenium d io x id e  in  e th y l a lco h o l o r  dioxane*
I f  must- be p o in te d  ou t here th a t  a t a much la t e r  da te , a 
paper by Kaplan ( I *  Auer* Cheau Soc», 1941, 63, 2654)
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was encountered i n  which the  f a i lu r e  to  o x id is e  the  
m ethyl groups o f  ou ina ld iis©  and le p id in e  was re p o rte d , 
i f  the  selenium  d io x id e  was no t f r e s h ly  prepared** I n  
th e  experim ents .described above th&  selenium  d io x id e  had 
n o t h&on f re s h ly  sublim ed* A fu r th e r  method o f  
convers ion  o f  th e  m ethyl .groups in to  c a rb o x y l. groups 
w h ich ensured a t t r a c t iv e ,  was t h e i r  condensation w ith  
bens aldehyde to  form  the  s t y iy l  d e r iv a t iv e s ,  fo llo w e d  by 
f i s s io n  o f  th e  e th y l en io  lin k a g e  00 formed by th e  
numerous a v a ila b le  methods* 2s m e th y l-4 -a sa in d o le  was
condensed w ith  bem aldehyde and t h is  work form s the  
s u b je c t o f  a l a t e r  s e c tio n  o f  the th e s is .  Ho asa indo le  
c u rb o ^ T lic  a c id  re s u lte d  from  the  in v e s tig a t io n * .
I t  was assumed th a t  ju s t  as i n  th e  in d o le  s e r ie s , 
th e  f a i lu r e  o f  th e  experim ents described  above was clue to  
th e  presence o f  th e  s e n s it iv e  im ino  group and the' 
p ro te c t io n  o f  t h is  ce n tre  was m x t  examined*
A cy l a i l  on o f  2s 5 - iI.m Q tli:/l-4 -a s a in d o le  *
H -A c y lin  do les cannot re a d i ly  be prepared d ire c t ly , ,  
th e  -products o f  re a c t io n  between in d o le  and a c e tic  
anhyd ride  be ing  1 $■ 5 -d ia c e ty lln d o le  as w e ll as th e  1 -a c e ty l 
compound (C k itf i and f e r r a i l n i ,  B e r* , .1890, 2J* 1353)* 
B -B e n so y lin d o le  i s  prepared by. re a c t io n  o f  the  IP-oodio 
d e r iv a t iv e  w ith  benssoyl c h lo r id e  (W eisegerbsr, B a r . , 1910,
3* 3528)* However* 2$ behaves
d i f f e r e n t ly ^  th e  so le  p ro du c t o f  re a c t io n  w ith  a c e t ic  
anhydride  was 1- a c e ty l*  2$ 5- d im e thy l-4 -.ase l ndole (XTXX). 
I t s  c o n s t i tu t io n  was dem onstrated by e lem entary a n a ly s is  
and the  f a i lu r e  o f  th e  compound to  l ib e r a te  methane from  
©eibylmapsesium h d lid e  in  th e  g e re w it in o f f  e s tim a tio n  o f  
a c tiv e , hydrogen; i t  was fu r th e r  c h a ra c te ris e d  by th e  
fo rm a tio n  o f  a c r y s ta l l in e  n i cra te#
C ’ Or**•? > I*H
JS- f
I 1
C O 'C > H -r
( m i )  (w in )
S im i la r ly  d ir e c t  be n so y l& tio n  o f  2s ^ -d lm e t ly i*
4 -a s a ir id o l0. was.c a r r ie d  o u t by d is s o lu t io n  i n  bensoyl 
c h lo r id e #  fh e  i n i t i a l l y  formed f lo c c u le n t  p r e c ip i ta te  o f  
2 s 5 -d im o th y l-4 -a s a in d o le  h y d ro c h lo r id e  was s lo w ly  
re p la ce d  on s ta n d in g  by a c r y s ta l l in e  mass o f  
l~ b enxoyl*2g 3 -d im e th y l-4 -a s ^ n d o le  hydro c h lo r id e  ( W i l l .  
H C I)* A d d it io n  o f  an e q u iv a le n t amount o f  H-sodiufs 
h yd ro x id e  s o lu t io n  to  an aqueous s o lu t io n  o f  th e  hydro­
c h lo r id e  p re c ip ita te d  l-b e n s o y l-2 ;  5~ o im e thy l-4 -asa lndQle 
mo no hy dra t  e . ( I f  I XX ) * She l a t t e r  compound was a lso 
prepared wore r e a d i ly  l y  re a c t io n  o f  2; 5 -d im e th y l-4 -
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a sa in d o le  i n  p y r id in e  so lu tio n , w ith  benzoyl c h lo r id e ,  
f h i s  re a c t io n  was found to  be ex tre m e ly  s e n s it iv e  to  
m o is tu re , as the presence o f  w a te r i n  th e  p y r id in e  a t a 
c o n c e n tra tio n  o f  more than  0*05$ com p le te ly  p reven ted 
benssoyla tion, the  unchanged asa in do le  be ing  recovered 
quantitataveLy* ' f l ic  m olecu le of. w a te r o f  c r y s ta l l is a t io n  ; ■ 
o f '  the  bensoyl d e r iv a t iv e  was bound v e ry  te n a c io u s ly  
and a l l  a ttem pts  to  dehydrate the compound were 
u n su cce ss fu l*  fh a t  the  bensoyl group was a ttached  to  
th e  n itro g e n  was dem onstrated i n  two ways, f i r s t l y ,  by 
a Zerevd t i n o f f  e s tim a tio n  on the  h yd ra te  which showed 
th e  presence o f  two atoms o f' a c t iv e  hydrogen p e r 
m olecu le and secondly, by the  f a c i le  h y d ro ly s is  o f  the  
compound on heaping i t  a t  room tem perature in  a lc o h o lic  
sodium by&roxld© s o lu t io n *  fh e  p i  crate, was prepared i n  
th e  usua l manner.
A lthough d ir e c t  IM tenssoyla tion o f  2*3-31 m e thy l* 
4*s»aindoXe was r e a d i ly  ach ieved, 2 -p h e n y l-5 -m e th y l*4 - 
a sa in d o le  cou ld  n o t be made to  undergo the  re a c t io n  and 
s im i la r ly  a number o f  o th e r  d e r iv a t iv e s  which are 
d e scrib ed  below f a i le d  to  y ie ld  I^benssoyl d e r iv a t iv e s  by 
th e  d ir e c t  method.
She benssoyl compound in  the for®  o f  i t s  
h yd ra te  was heated under r e f lu x  i n  acetone s o lu t io n  m bh 
potassium permanganate* Jfe- re a c t io n  mm ev iden t and the 
m a te r ia l was recovered unchanged* However, whan aqueous 
acetone mm eaployed as so lven t a v ig o ro u s  re a c tio n  took 
p la ce  w ith  th e  e v o lu tio n  o f  heat and the fo rm a tio n  o f  
manganese d ioxid© * A f te r  removal o f  the la t t e r ,  the 
f i l t r a t e  was evaporated to  sm all h u lk  and the  pH o f  the  
solution ad jus ted  to  4, when a w h ite  s o l id  separated, 
id e n t i f ie d  by elem entary .analysis m  3-beagoyla®tno~6~ 
m e tte lp v r i d jn e ^ .^ c a rfro x y lic  ,aq j&» ( H i ) .  A sm all 
amount was ob ta in ed  from the  mother l iq u o rs  in  the form  
o f  i t s  copper s a l t  on a d d it io n  o f  a s o lu t io n  o f  copper 
ace ta te  s o lu t io n *  fh e  product o f  o x id a t io n  was ob ta ined  
o n ly  i n  poor y ie ld ,  as a re s u lt  o f  simultaneous 
d is ru p t io n  o f  the  molecule demonstrated by the  e v o lu tio n  
o f  a.large q u a n tity  o f  carbon d io x id e  d u rin g  a c id i f ic a t io n ,  
th e  is o la t io n  o f  benzole a c id  from the  re a c tio n  m ix tu re  
and the la rg o  requirem ent o f  o x id is in g  agent to  a f fe c t  
re a c tio n *  Waon the  amount o f  permanganate was decreased 
th e  y ie ld  was a lso  decreased and some o f  the ben&oyl 
compound was recovered unchanged*
• ( H I )
f u r th e r  evidence f o r  th e  c o n s t itu t io n  o f  the  
p ro d u c t i s  a ffo rd e d  by th e  analogous o x id a t io n  o f
1 -b e n s o y lin d o le  w ith  potassium  permanganate to  g ive  
b e n so y le n th ra a a ilie  a d d  (W dssgerber* Hessa, Hera and 
K r a f t ,  B a r . ,  1913, J £ f. 631) and o f  l-bens@ nasulp&o«yl~ 
7 -a s a in d o le  to  g ive  2^benzenesuXphon.addopyztdi»0-3~ 
o a rb o x y lic  a c id  (K im bsr, lo e ^ c l t * ) . I t  was hoped th a t  
th e  method o f  o d d a t io n  described  above would p ro v id e  a 
means o f  o r ie n ta t io n  o f  d e r iv a t iv e s  s u b s t itu te d  in  one 
o r  o th e r  o f  the  r in g s ,  bu t subsequent work showed th a t 
th e  a p p lic a t io n  o f  th e  method was l im ite d ,  s ince  none o f  •/ 
th e  d e r iv a t iv e s  o b ta in e d  y ie ld e d  l-*b©nssoyl d e r iv a t iv e s  
by d ir e c t  a cy la tio n #  n e ve rth e le ss  th o  method was 
a p p lie d  s u c c e s s fu lly  to  th e  o x id a t io n  o f  compounds 
p re pa red  from  l-b e n a o y l-S t5 ^d im a th y l-4 ^a sa in c lo le  (see be low ).
H t t ro  and Amino D e r iv a tiv e s  o f  g;3^I)jim ©thyl*»4"againdolo*
On. a d d it io n  o f  2: 9-d im e th y l-* 4^ a sa in d o le  to  
co n ce n tra te d  o r  d i lu te  n i t r i c  a c id , a b r ig h t  re d  s o lu t io n
-  4? -
re s u lte d ,  from  which m  m a te r ia l was p re c ip ita te d  on 
n e u t r a l !  e a tio n  o r  b a o i f i  c a t io n , and from  which ta r s  were 
o b ta in e d  on eva po ra tio n * fh e  s im p le n it r o in d o le s  are 
n o t formed by d ir e c t  n i t r a t io n  w ith  n i t r i c  ac id  s ince  
com plete breakdown o f  the  m olecule takes  p lace* However, 
a u l t r a  d e r iv a t iv e  o f  l-bensoyl*«2$ 5~dlmethyl~4~a£si3ad0le 
was form ed, when th e  l a t t e r ,  in  the  form  o f  i t s  h yd ra te , 
was added to  a la rg e  excess o f  fum ing n i t r i c  a c id  .
(d  « 1*5 ) and th e  ■ s o lu t io n  d i lu te d  and ad ju s te d  to  pH 6. 
The p roduc t w a s 'id e n t i f ie d  as S - n t t r ^ i - b e t t ^ y l -  2t5~ 
d Im e th y l~ 4 *nsalneto 1 e ( IX )  by o x id a t io n  i n  aqueous acetone 
s o lu t io n  w ith  potassium  pem sngsnate , when
3 -b e n s o y ls .iiim -6 --m e tliy lp y r ld in o -3 -c a rb o x y lic  a c id  ( H I ) ,  
id e n t ic a l  w ith  th a t  o b ta in e d  by o x id a t io n  o f  I-benzoyl- 
2t 5~&t©sthyl~4~a£ainctoI©, re s u lte d .  &$iaov3l o f  the  
bensoy l group o f  th e  n i t r o  compound ( IX )  was e ffe c te d  by 
h e a tin g  in  a lc o h o lic  s o lu t io n  w ith  sodium hyd rox ide  and 
’5~ n it ro ~ 215 -<tlmethyls4~asalmdole (XXX) was ob ta ined*
I b is  compound was p e c u l ia r ,  i n  th a t  i t  d id  no t possess a 
d e f in i t e  m e ltin g  o r  decom position p o in t}  on h e a tin g  i t  
darkened a t 270°  and decomposed s lo w ly  o ve r a range o f  
15° •• Repeated r o c r y s t a l l i sa tio n s  were w ith o u t e f fe c t  
upon, i t s  behav iou r on h e a tin g * 2~H !tro-25 ^ d iia e th y l~ 4 ~  
a sa in d o le  ( I I I )  was a lso prepared by d ir e c t  n i t r a t io n ,  
a lth o u g h  in  v e ry  sm all y ie ld .  A s o lu t io n  of.
2t ^ -d im o th y l-d -a z a in d o le  n i t r a te  (X H X ) i n  g la c ia l  a c e t ic  
a c id  was heated under r e f lu x  f o r  a s h o rt tim e , when the  
s o lu t io n  darkened ra p id ly *  E vapo ra tion  and e x tra c t io n  
o f  the  re s u lta n t  gum y ie ld e d  a sm all amount o f  the  n i t r e  
compound (X X I), id e n t ic a l  w ith  th a t  .ob ta in ed  by the  
method described  above* SO n it r e ,  compound cou ld  be 
is o la te d  when th e  tim e  o f  h e a tin g  was p ro longed .
■ She ease o f  remove! o f  the  benzoyl group o f  
(X ' . l )  was fu r th e r  demonstrated' by the  attem pted 
oxya t& 111ca tion  from  95$ a c e t ic  a c id , o£ ZktSkiSSzkz 
bensoyI-*£t 3~ fo ire th y l~ 4 ~ a g d ia&olc p ic r a fe » prepared i u  
th e  ■ u su a l way, A o n  5 -a itro ~ 2 t 5-&.flethyl~4»»agsin&ole, plerate 
arose*, fM s  compound was id e n t ic a l  w ith  tha  p i  c ra te  
o b ta in e d  on m ix in g  a lc o h o lic  s o lu t io n s  o f  > ~ n ltro~ 2 s5-* 
d im o th y l-4 ^a s a in d o le  and p ic r ic  a d d #
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*^d l& 3 thy l~4*£& a i& do l&  was reduced 
e a t a ly t io a l ly  by shaking a s o lu t io n  in  ace t i c  a c id  
w ith  p a l la t is e d  cha rcoa l and hydro gen# Ib e  uptake o f  
th e  l a t t e r  was slow , hut th e  amount absorbed in d ic a te d  
co n ve rs io n  o f  the  n i t r o  group in to  an ssLm  group* 
A f te r  removal o f  th e  s o lv e n t, fam ine** 2t dimethyl-*4~ 
a s s in d o lt  ( m i l )  remained as a deep red  o i l ,  which 
c o u ld  n o t be induced to  c r y s ta l l is e  and which, 
appeared to  be u n s ta b le  s ince  i t  darkened co n s id e ra b ly  
on  stand ing ' i n  a ir *  I t  was c h a ra c te r!s o d  by 
con ve rs ion  in to  the  d ifcydnoch loride- which i t s e l f
darkened on ©tending# le g a t io n  o f  th e  crude ami no 
compound w ith  p i c r i c  a c id  under the  usua l c o n d it io n s  
y ie ld e d  a d ip !c ra te  and on re  f lu x in g  th e  compound w ith  
a c e t ic  ahhvdride* 3 -*acctnm lao~ l~ace ty l~2 t5~& in§ t£ iy lr 4r.■* “  <8gwmTr 1^ wtI*gi l itnimfcfci < ikr w11W»y i y n  l l ftn t ty.
agcdndol® (1 H T ) was formed*
Ben&emsuso~ 2i 5~di«iet hyl-* 4-*as a i ndo l e *
When a c o ld  s o lu t io n  o f  bom enediason iua 
c h lo r id e  was mixed w ith  an aqueous s o lu t io n  o f  2%5~
d iia e tliy l^4 -a s a iB d o ls  h y d ro c h lo r id e , no re a c t io n  too & p i
u n t i l  the  s o lu t io n  was made f a in t l y  a lk a l in e .  A b r ig h t  
y e llo w  p re c ip ita te  separated* which was b e lie ve d  to  be 
3-ben20Bea20^2:5-'diujQ thyl-4-asai23dole (2£ftT), by analogy 
w ith  the  fo rm a t io n ' o f  3^benseneaso-2-*iaethyllndole from  
bonsanediasonium c h lo r id e  and 2~m ethylindo le  (Wagner* 
Arn a le r ,  1887, 242, 384). Unequivocal evidence f o r  the 
assigned s tru c tu re  was sought# lum erous a ttem pts to  
p repare  th e  1 - benzoyl d e r iv a t iv e  f o r  the  purpose o f  
o x id a t iv e  d e g rada tion , proved a b o rt iv e  and no co u p lin g  
c o u ld  be induced to  take  p lace  between i~ b e n z o y l-2j 5~ 
dimethyX*~4~asaindQle and bcnsenedia^onlum c h lo r id e .
-  52 ~
B v o n tu a lly  th o  p o s it io n  o f  the  bess&neazo 
group was e s ta b lis h e d  by re d u c tiv e  f is s io n  o f  the 
m a te r ia l.  She:aso compound,- d isso lve d  in  g la c ia l a c e tic  
a c id  was shaken m echan ica lly  i n  an atmosphere o f  
hydrogen w ith  -pa lla& ised  c h a rc o a l# 'She uptake o f  
hydrogen was ra p id  and i n  an amount which in d ic a te d  
com plete re d u c tio n  o f  the  aso group* A f te r  e va p o ra tio n  
o f  the  so lve n t th e  o i l y  re s id u e  was re f lu x e d  w ith  a c e t ic  
an hyd rid e  when 3~aeetamido~X~acetyl~2s 5~dimethyl~4~ 
a sa in d o le  (JXXf) w a s - is o la te d  which was id e n t ic a l  w ith  
th e  compound described  in  the  p reced ing  section# Prom 
th e  m other l iq u o r s  a c a ia n ll id a  was is o la te d ,  formed by 
a c e ty la t io n  o f  th e  a n i l in e ,  th e  o th e r  p roduct o f  
re d u c t iv e  f is s io n #
Halo m i  d e r iv a t iv e s  o f  2s 5 -K im s th v l-4 -a s  in d o le *
B o th  p y r ro le  and in d o le  re a c t w ith  the  ha lo  gens; 
th e  fo rm er g ives  polyhaloge.no d e r iv a t iv e s  w ith  bromine 
and io d in e  and the  l a t t e r  re a c ts  v io le n t ly  w ith  bromine to  
g iv e  ta r s  and w ith  io d in e  to  y ie ld  a monoiodo compound#
2 15~mmetbyl-*4->&sainaele reac ted  w ith  bromine i n  a c e tic  
a c id  s o lu t io n  to  form  th e  hydro bromide o f  a monobromG-l^ ilfew^ijifi^ -yiyiiwiywii ri*r«in ww*»»rrw»iw
a^a indo le#  A d d it io n  o f  one e q u iva le n t o f  a s o lu t io n  o f  
sodium hyd rox ide  to  an aqueous s o lu t io n  o f  the s a l t ,  
p r e c ip i ta te d  the  bromo-base# S im ila r ly  a aonobromo
*.. 53 **
d e r iv a t iv e  was o b ta in e d  on re a c t io n  o f  X~b©ns5oyl-2i5~ 
d iiaethyl**4-*asaindole m th  t o  mi no . whi oh underwent 
h y d ro ly s is  on keep ing in ' a lc o h o lic  sodium hydro sdde 
s o lu t io n  a t normal tem perature* She p roduct was . 
id e n t ic a l  w ith  th e  m a te r ia l' o b ta in e d  ty  b ro m ina tio n  
o f '  2s5^di©etky“i-4^a2 ia indo le»  : O x id a tio n  o f  b ro s o - l-  ; 
'beu&oyX~2s3^dimethyX~4~s^aindoXe i n  acetone s o lu t io n ' 
w i th  po tassium  permanganate y ie ld e d , &mino~6~
m© th y lp y r id in e -2 ~ c a rb o :s y lic  a c id  (H Z )  p ro v in g  th a t the  
ha logen atom occup ied  e i th e r  the  3 -p o s it io n  o r  was 
p re se n t in  th e  2~methyl group* th e  l a t t e r  p o s s ib i l i t y  
wan considered u n l ik e ly  from  th e  method o f  p re p a ra tio n  
and th e  compounds were b e lie ve d  to  ho S-broiao-gg 5- 
dim0th:Vl-“4-*asr;i!K lolc (TZJT1) and >*b3^m-X~benroyl~_2t5*■ttWrommMtl iwVnH + . r H8**—Wmwt »WIW>|MnwW#l»(«»»W»»il>IM<W>MIWI>>
d iae thy i-4~  aa ainrtale (2X7X1).
"71 /3'i
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Io d in e  re a c te d  ’K ith  Z t f^di!8@thyX-4~&fc€&»do:ie to  g ive  
a mo no lo  do compound* to  which tho  s tru c tu re  3-io.dQ- 
2 i  5**d im ethyl-4-»asain&ole (XSTIXX) was assigned by 
analogy# I t  m,m c h a ra c te r  sad by the  fo rm a tio n  o f  a 
'o ie r | te *
0 -fo rm yX a tio n o f  2s 5 -flm o th y l—4 -a s s indole*
T m  phenal~ lik@  p ro p e r t ie s  o f  the  Im ino 
group o f  In d o le  ensures th e  succe ss fu l a p p lic a t io n  o f  
th e  .lo lm o r-fis ia a n n  re a c tion #  fh u s  U l in g c r  and 
$ lm m &  (B a r# , 190?, 40, 5023) prepared the  5 -fo n a y l 
d e r iv a t iv e  by tre a tm e n t w ith  ch lo ro fo rm  and potassium  
h yd ro x id e  and the  y ie ld  was im proved by Boyd and 
Hobson ( Biochem* 1 *» 1355, 23, 5^5) by a m o d if ic a t io n  
o f  th e  e ^ s r im e n ta l con d itio n s#  She l a t t e r  au thors  a lso 
re p o r te d  a h ig h e r  y ie ld  o f  aldehyde when 2 ^ a lh y lin d o lc s  
wore used# When the  procedure described  by Boyd and 
Hobson was a p p lie d  to  2t 5^ d lm e th y l-4-*asa indo l0,
5 ~ fo r o d * 2 :5~di me th y l~ 4 -a s a ird o le  (X H X ) arose i n  good 
y ie ld #  Xha fo n a y l group was assigned to  the 5 -p o s it io n  
s o le ly  by analogy w ith  the behav iou r o f  in d o le .  Here 
d i r e c t  evidence f o r  the  p o s it io n  o f  th e  fo ra y l group 
co u ld  no t be ob ta in e d  by the  usua l method o f  o x id a t iv e  
d e g ra d a tio n  o f  th e  X -bensoyl compound, s ince  i t  was no t 
p o s s ib le  to  prepare the l a t t e r  by d ir e c t  a c y la t io n  and
i t s  p re p a ra tio n  by fo n a y l& tio n  o f  benso y l~  2 : dim ethyl-*
'4~&3& i»do le  was c le a r ly  iH p o s c ih le  under the  re q u is ite  
exp e rim en ta l c o n d itio n s *  fh o  fo n s y l compound y ie ld e d  
w ith  S s^^ in itro p h e n y lh yd ro isa B e  a b r ig h t  red 2s 4 - 
d im tro p h e n y lh yd ra so n o  which was extrem e ly  in s o lu b le  and 
a l l  a ttem p ts  to  r e c r y s ta l l iu a  i t  were u n a v a ilin g ; as a 
r e s u lt
3~1toriqyl~2t 5-*d ias thy i^4 -aaa indO l0  gave a c r y s ta l l in e  
p i  c ra te  w lii oh separa ted  from  m ethyl cya.nl da w ith  one 
m o lecu le  o f  so lve n t o f  c r y s ta l l is a t io n .
H . f ^ !N  ,  C H 0 C !i_, (-
, li II I II i
(TUX)  (
I n  the  p re p a ra tio n  o f  fo rm y lin io la s ,  by t l i i a  
re a c t io n *  th e  p ro du c ts  a rc  alweys accompanied by more 
o r  le s s  o f  the  correspond ing  > -c h lo ro q u in o lin e , formed 
b y  expansion o f  the  p y r ro le  r in g *  -She correspond ing  
byp ro d u c t i n  th e  fo rm u la t io n  o f  2 t^ -d im e th y l-^ a s a in a o le  would 
be 3 -ch lo ro ~ 2 f{S -a im e th yM U $ ~ n a ph th y rid in c  (X U ) ,  bu t 
none was is o la te d  from  the  re a c t io n  m ix tu re  and the  ta r s  
accompanying the  p roduc t showed a n e g a tive  te s t  f o r
halogen# Clem  and Bwan (£#* 1945* 60^} prepared
3 - forrsyl~2-me tbyl~7 -aaatn4ola from 2~meihyX~?-» 
assaindolo bu t ware unab le  to  i  s o l a t#  any 3~ebXoin-*2~ 
m e th y l-* !*  S -n u p h th y iiM n e *
Condensation o f  2e5” X iaetfeF l<w4^a sa liido lo  wl t l i  Bengal dehyde*
Whan an e th y l a lc o h o lie  solution o f  equimolecular 
p ro p o r t io n #  o f  Z i5~&imet!^X~4~aa&ind0le m l  bem sl&abyde 
w m  K&aced w ith  a l i t t l e  21^ go slum hydros&de s o lu t io n  and 
a llo w e d  to  s tand  a t mom tem perature* a maos o f  w h ite  
c r y s ta ls  was formed* She s o l id  A was f i l t e r e d  o f f  and 
recryctailisBed from  e th y l alcohol* elem entary a n a ly s is  
In d ic a te d  th e  e m p ir ic a l fo rm u la  ^
amount o f  benzol dehy&e was in c re a se d  to  two m o lecu la r 
proportions* the same m ou n t o f  the same p roduct was 
O bta ined* in d ic a t in g  cq t& m o lecu la r condensation# fb e  
condensation produc t 4 co u ld  he reduced o s ta ly t ie a l ly  i n  
a c e t ic  a c id  s o lu t io n *  when one molecular equivalent o f 
hydrogen was absorbed to  y ie ld  B> % $ % § % * f h is  
compound possessed properties s im i la r  to  an s l k y l ~ ' 
a&airdol®, in  th a t  i t  had a h ig h  m*p* and was capable o f  
being sublim ed at 160°/1 2  ®*m*
O x id a tio n  o f  A in  acetone s o lu t io n  with 
po tass ium  permanganic y ie ld e d  a p rodu c t 0 o f  e m p ir ic a l 
fo rm u la  C^gEyOTg* l l i i s  compound was s ta b le  to  m in e ra l
-  $7 ~
a c id ,  r e a d i ly  formed a mo mo a c e ty l d e r iv a t iv e  on tre a tm e n t 
w i th  a c e t ic  anhydride , and under the  usua l c o n d itio n s  
o f  c a ta ly t ic  hyd rogena tion , absorbed two m o lecu la r 
p ro p o r t io n s  o f  hydrogen and was converted  in to  B*
A ttem pts  to  a tta c k  the problem o f  th e  c o n s t i tu t io n  o f  
those  compounds by th e  procedure o f  o x id a t iv e  de g ra da tion  
do s o r t hod above were un successfu l* Hone o f  the compounds 
A, B, o r  0 cou ld ' bo induced to  form  m  f-ben& oy l 
d e r iv a t iv e  and p re p a ra tio n  o f  such m compound in d i r e c t ly  
b y  condensation o f  bemaXdehyds w ith  X -b e m o y l- f*  $~ 
d im ethy l~4~a«sI»& o le  cou ld  m t '  be accomplished s ince  
u n d e r th e  c o n d itio n s  o f  th e  re a c t io n  the  bensoyl compound 
underwent h y d ro ly s is  *m& % ho p ro duc t was compound A*
She behaviour o f  m ethylindoles and © ethyl- 
pyrtd t»ea  on reac tion  w ith  bensaldekyde suggested a 
number o f  possib le  s truc tu res  {XX2X -  XQXY) fo r  the 
product o f  condensation o f  hensaXdebyde and 2t 5 -d im ethyl- 
4-asaindole* and the evidence which has been accumulated 
f o r  and against- each one o f  these s truc tu res  i s  
described below*
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To s a t is f y  any one o f  th e 80 p o s tu la te d  form ulae
A m o t  ta re  a t le a s t  o m  m olecule o f  e th y l a lco h o l o f  
c r y s t a l l is a t io n  m  p a r t  o f  i t s  s tru c tu re  and. m  exam ination 
o f  the  oojapouad showed th a t  t h is  was the  ease* Thus a 
S S erew itino ff d e te rm in a tio n  showed the  presence o f  th re e  
atoms o f  a c t i r o  hydrogen* -Attem pts to  o b ta in  and to  
c h a ra c te r is e  th e  u n so lic ite d  m a te r ia l ware unsuccess fu l* On 
h e a t in g  i n  raCu© a t 120° th e  m a te r ie l so ftened  and th e“  twwfiiTinaw irMwrnammmmtti
p ro d u c t possessed .an in d e f in i t e  m#p* I t  cou ld  n o t he 
re c ry s t a l l ! sed, except from  e th y l a lc o h o l, when, o f  course, 
th e  so lva te d  m a te r ia l was ob ta in e d * S im i la r ly ,  tre a tm e n t 
o f  A w ith  s u f f ic ie n t  potassium  pexmanganate to  o x id is e  two
m olecu les o f  e th y l a lc o h o l gave r is e  to  a m a te r ia l o f  
in d e f in i t e  Eup* end which cou ld  o n ly  be r e c r y s ta l i is e d  
from  e th y l a lc o h o l to  g ir o  At ire a tm e n t w ith  bensoyl 
c h lo r id e  d id  no t y ie ld  a ho rm o jl d e r iv a t iv e ,  hu t e th y l . 
hensoate was formed i n  a d d it io n  to  a s t ic k y  s o l id  which 
was re a d i ly  re -s o lv a te d  on e ry s t a l i i s a t io n  from  e th y l 
a lc o h o l*  S h is  evidence suggested th a t  k  had m  
e o p iilc s a . fo rm u la  Cj.6%4S2* 20
- C o ns ide ring  'fo rm ulae (XXXX) -  (XOX?) i n  t u r n ; -  
(a )  Formula ( U S } , 41 th o u #  bo th  2 -m e th y l- and
4 -m e th y l-p y r id in e  can' be condensed v4 th  hens,aldehyde to  
g iv e  s t y r y l  d e r iv a t iv e s ,  ,(XXXX) was e lim in a te d  as a 
p o s s ib i l i t y  • since, th e  condensation in  th e  p y r id in e  s e r ie s , 
i s  e f fe c te d  by h e a tin g  s tro n g ly  in . t h e  presence o f  s in o  
c h lo r id e ,  whereas th e  condensa tion  under d is cu ss io n  takes 
p la c e  under m ild  a lk a l in e  c o n d itio n s *  Again , bo th
2 -fh e n y l-5 -i]a e "th y l-4 -a sa in ^o le  and 3 -a ce ta m id o -2 i6 - • 
d im e tliy lp y x id in e  f a i le d  .to re a c t w ith  benakfldehyde under 
th e se  c o n d itio n s *..
( h) Fo m i l l  a ( T K M 1 ) * . Ao co rd in g  to  B u rr  and G artne r 
(1 * Amor* Pham* ,Bop»t 1924, 45, 1224) th e  in d o le s  re a c t 
w ith  bonsai delay do w ith  the  e l im in a t io n  o f .  the  elements o f .  
w a te r to  form  a t . le a s t  two type s  o f  compounds depending., 
upon th e  condensing agents employed*
Bo s in  do l  a type In c io li dinainethana type
fh e  ro s i M o le  type  o f  compounds are 13022-  b a s ic , 
c o lo u r le s s  and s ta ll©  and th e  in de lid in am e th an a  type  are 
h ig h ly  co lou red  and m a t  able# A ro e in d o le  s tru c tu re  f o r  
A is  o h r io u s ly  ou t o f  the  q u e s tio n , y e t i f  ( m i l )  i s  
c o r re c t  l * e *  m  i M o l i d i  non ethane, typ o  o f  conpou nd, the  
p ro p e r t ie s  o f  A are .u n li& e  th e  0 0 r r e spending in d o le  i n  
t h a t  i t  i s  c o lo u r le s s  and qtdLit s ta b le * a t le a s t  when 
selT&ted# fu r th e r ,  i f  ( S S I )  i s  th e  c o r re c t s tru c tu re  
i t  fo l lo w s  th a t  th e  p ro du c t o f  re d u c t io n  B ssust he 
5»ph0nylnethyl^2g ^diiaathyi^^^ssindoXe (XXXf) m d  the 
p ro d u c t o f  o x id a t io n  C > ' i s  e i th e r  th e  eposide
i
(23371) o r  one o f  tb s  K-ozddsa (SZSTIIa) o r  (XXSTXIb),
/ -rw ’f )
\  iJthrxXwr y (xxr/i)
( x x m is ). ( x z m i b )
y e t  0 to m s  an a ce ty l. compound which appears to  
e l im in a te  (X C T 1) o r  (XX tfX I) m d  hmo® an io d o l id in e -  
methane s tru c tu re *  She f i n a l  evidence ag a ins t fo rm u la  
(XXXIX) was p ro v id ed  W  the  mw th e s is  o f  S-pheny lm e thy l- 
2g5 -d im eflr/1^4^asa indo le  (XXXV) which proved to  he 
d i f f e r e n t  from  B*
She f i r s t  a ttem p ts  to  prepare >*ph@nyXmethyl~
2 * 5~ d i t h y l * * n d o l  e ware by a p p lic a t io n  o f  the 
f r ie d e l  and. C ra fts  re a c t io n *  .Sinee p y r id in e s  f a i l  to  
re a c t w ith  a c y l and a i& y l c h lo r id e s  under the usua l 
c o n d it io n s  and th e  p y r ro le s  do re a c t to  a l im i t e d  e x te n t, 
i t  was hoped th a t  2%^ d im e th y l- ^ a x a in d o le  and henayl 
c h lo  r id e  m ight y ie ld  the  racia l s i to  compound# However, 
from  s l l  th e  experim ents th e  s ta r t in g  m a te r ia l was 
recovered  unchanged# Hum inlum  c h lo r id e  was used as the  
c a ta ly s t  and ■either n itrehensene  o r  carbon d is u lp h id e  as 
th e  s o lv e n t*  She syn th e s is  was f i n a l l y  e f fe c te d  us ing ' 
th e  G ri guard reagent* In d o le  re a c ts  w ith  a  -Griguard 
reagen t to  fo ra  an ip *in .do ly lm a^es ium  h a lid e ,  which y ie ld s
a ^ a lk y l in o o l®  w ith  an a llq r l baLi&o* . 5y an analogous 
p ro ced ure  2s 5~bimetkyX~4^ a is a ird o l0 was added to  a 
la r g e  excase o f  e th y l magnesium io d id e  and th e  re s u lta n t  
2$ ?^8lm thpl~4~®2$&n$&lylm g&&®ium  io d id e *  which was no t 
ie c la te d ,  was tre a te d  w ith  benssyl c h lo r id e *  $ba b a s ic  
p ro d u c t was a m ix tu re  o f  2s5^ d is a e t^ l- 4^ d 2^ n d o le  and 
i t s  >*ph'enylmet3bgrl- d e r iv a t iv e i the  se p a ra tio n  o f  th e  
two compounds proved a d i f f i c u l t ' ,  ta sk * •
C e j lo m a la  ( XIXEXX)* Scholia. (B e r , , 1913r 46. 2138)ii wwniiiaiuMtnif <ftam * qmm***** *' **>**•& * *
examined the  rea c tion  o f  2~m ethyliad0le  w ith, aldehydes, 
i n  the hope th a t condensation' between the methyl group 
and the aldehyde ..would take  place to  form  e th y le n ic  
compounds* He reported th a t condensation takes place i n  
a lco h o lic  a lk a l in e  '.s o lu tio n  to  give compounds, to which 
he a sc rib e d  the  s tru c tu re  ( X W X I I ) , -
V " '  X N>,‘ "J ° C'
w
( m r a x )
i n  which the solvent i s  invo lved* As fu r th e r  evidence 
fo r  such s truc tu res  he reported th a t when methyl 
a lcoho l was employed .as the solvent the corresponding 
methyl e ther was obtained and i f  p ip e rid in e  was used as
th e  condensing agent* i t  became In v o lv e d  i n  the  s tru c tu re  
o f  th e  f in a l  p roduct* However, lie  noted some anomalous 
b e h a v io u r w ith  c e r ta in  aldehydes, when compounds o f  the  
reminded© type  were formed* I f  an analogous e th e r 
s t ru c tu re  (XXSCXI) i s  asc rib e d  to  A . I t  fo llo w s  th a t  o n ly  
one m olecule o f  e th y l a lc o h o l o f  e ry s t a l i i  c a tio n  i s  
p re s e n t I n  the  compound, y e t the  evidence p ro v id e d  above 
I s  a l l  i n  fa v o u r o f  two m olecules be ing  p resen t* Moreover 
i t  i s  d i f f i c u l t  to  understand why e th e r  cleavage should 
ta ke  p la ce  by c a ta ly t ic  re d u c tio n  to  B o r  by o x id a tio n  
to  0* . i i n a i l y .  I f  e th e r cleavage d id  take p lace  under 
th e  c o n d it io n s  o f  c a ta ly t ic  re d u c tio n , the  p roduct would 
be ^ p h e n y lra e th y l-2s ^ d ia © th y i~ 4-*ass&irdole1 as 
dem onstra ted above, t h is  I s  no t the  case*
( d) Foxiau la  ( XXXXT)» She evidence which has boon 
accum ulated i n  fa v o u r o f  t h is  s tru c tu re  and which i s  
d e sc rib e d  below, i s  p u re ly  c irc u m s ta n t ia l i n  ch a ra c te r and 
( S u l? )  I s  the o n ly  s tru c tu re  which i s  i n  agreement w ith  
th e  known fa c ts *  On t h is  b a s is  A possesses two m olecules 
o f  e th y l a lc o h o l o f  c r y s ta l l is a t io n  end i s  2~stravi~l>» 
me thy l*-4~aza inc lo la { H I M  and B i s  2 ^~ p h e n y i e tfaa 
m e th y in -a s a in d o lG  (XXHX)
fh e re  are two p o s s ib le  fo rm u lae  f o r  G» m 
‘ ( S i )  and 0 , : however, i®  s ta b le  to  ’b o i l in g
m in e ra l a c id  ■ s o lu t io n  re n d e rin g  the  epoxide s tru c tu re  
li&prob&hie* Moreover 0 can ha reduced to  B (3CHIX) 9 as 
would he expected fro®  th e  1-ox ide# She ra th e r  slow 
a b s o rp tio n  o f  hydrogen in  th e  con ve rs ion  o f - B in to  0 i s  
i n  agreement w ith  the- f in d in g s  o f  Gobi s i  ( Prop* lap# Acad, 
3.343, 12» 5071 Chern,.. Aha. ,  1947, J l ,  583D) th a t  
th e --p y r id in e  and q u in o lin e  B -oxi&es a re -much more 
r  o ex s i  an t t  o re  one t lo n  than the  a l ip h a t ic  H-oxidee# 
A c c o rd in g ly  fo rm u la  ( H I )  i s  p re fe r re d  f o r  C» She 
s t a b i l i t y  o f  th e  e th y le n io  lin k a g e  o f  A to  potassium
permanganate and indeed o f  the  asaindol©  r in g  system 
i t s e l f ,  in  v ie w  o f  p re v io u s  woife,. i s  ra th e r  d i f f i c u l t  
t o  understand# E f fo r t s  to  h y d r o s !a te  th e  double bond 
t o  g lto the  g ly c o l by re a c t io n  w ith  hydrogen pe rox ide  in  
a c e t ic  o r  fo rm ic  a c id s , were u n a v a ilin g *  n o jr« io  cm c t  s
were h ig h  m o ltin g  s o lid s  which proved to  be q u ite  
in t ra c ta b le #
She unambiguous syn th e s is  o f  3~styryl~5-* 
m o tbpX ^V ana indo lo  (X H I? )  was underfcahen i n  o rd e r to  
compare i t  w ith  &f i n  the  hope o f  p ro v in g  the s tru c tu re  
o f  the  l a t t e r  un eq u ivoca lly#  ■ >* A m ino-2 i6 -& Lm etky lpyrid tne  
was a cy la te d  i n  p y r id in e  s o lu t io n  w ith  c in n a so y l c h lo r id e  
to  g iv e  5 -c in a s® o y la m ln o -2 :6 -d ia e th y lp yx l d ine (S » I I ) ,  
c h a ra c te r is e d  by the  fo rm t ic m  o f  a p i c ra te * A l l  a ttem pts 
to  p repare  (XXXI?) by the  a p p lic a t io n  o f  Madelung1 s 
re a c t io n  woro un su cce ss fu l, as on h e a tin g  w ith  sodium 
© thoxi&e, ex te n s ive  decom position to o k  p lace  and th e  
o n ly  t ra c ta b le  p ro du c t was 3**mslno~2 :C^dime tb y lp y  r id ± m * 
She use o f  n ine  c h lo r id e  as condensing agent was a ttended 
by no b e t to r  r e s u l t ,  h y d ro ly s is  o f  the  amide again ta k in g  
p la c e  w ith  th e  fo rm a tio n  o f  the amino compound and th e  
s in e  s a l t  o f  c innam ic aoid# fu r th e r ,  th e  syn th e s is  o f
2-phenyl<»cthyX^5^m ethyl^-4*aaaindole (XXXXX) by a 
p a r a l le l  procedure cou ld  n o t be accomplished#
(m x ) ( a m )
3-^-P ii® W lP 3 'op IonylK B ino~2s6~ iilE i® thylp :/ii3 ina 
( T h i l l )  was prepared i n  two ways* (a ) by c a ta ly t ic  
h yd ro g en a tio n  o f  th e  eiummoyX compound (S H I )  m i  (b ) ,  
by  re a c t io n  o f^ -p h o E y lp ro p io m y l c h lo r id e  w ith  
3«*ajrduo-2j 6~dim©$l2y lp y r i& i  no i n  e th e r  o r  p y r id in e  s o lu t io n ] 
i t  was c h a ra c te ris e d  by the  fo rm a tio n  o f  a a tc ra te * _ 
B o a tin g  to g e th e r o f  tb s  m tfl. compound m i  m ^lxm  e thox id e  
i n  - th e  usua l manner y ie ld e d  o n ly  5~&mii30~2* 5 ~ & » o th y l~  
p y r id in e |  a s im i la r  r e s u lt  was o b ta in e d  # ie n  s ine  
c h lo r id e  was the  condensing agent#
So sum up*' o i l  the  evidence appears to  p o in t  to  
a , 2- c t y r y l  s t ru c tu re  f o r  th e  p ro du c t o f  condancaticn o f  
bo nsa ideby lo  and 2$^ fim o tn y X ^ ^ a o J in d o X o  a lthough th is  lis t 
'n o t  boon proved c o n c lu s iv e ly *  I s  t h is  re a c t io n  th e  
h c h a r to n r  o f  th e  asaindoXo d i f f e r s  from  th a t  o f  &-methyl~ 
in d o le *  lb  p a r a l le l  can bo fc u m  between the  fo rm a tio n  o f  
a s ty ry ia s a ln d o le  from  a 2*m.othylamaindolc and the  
fo rm a tio n  o f  a s t y r y l  compound from h e te ro c y c lic  compounds 
po ssess ing  a m ethyl group i n  the  2 o r  4 p o s it io n  to  a
67 -
t e r t i a r y  nitrogen* ei 1200 in  the X aiio r ease erri&enoe h m  
boon brought forward mhich SH^ggO U t >5 thu w formation o f a 
©ethylene group t$r hydrogen tr a n s f e r  to  the n itrogen  
aton  i s  a n o c o ss ry  intermedia/to stage in  the 
condensation (Si&p&afc. Organic Olicisiater o f nitrogen* 
London 1942, Bo ac tio  a  m a t bake place b^ r a
d if fe re n t  meoh&olgm'ln. the cans o f 2:5-*di^thsrl~4~a&sindGle*
i n t r a r t o le t  A b so rp tion  Spectra#
Th® u l t r a v io le t  abso rp t i e n op oc tra  o f 
2 j !^ d is o t i^ l^ 4 ^ a ^ a in d o io  m &  2 -pn0 r^ l«^ iao fby i-4^as ;a indoX o  
haTO been determined and oosip-arod with th a t  ’of. indole*
!fboy era sbotn i n  ilia  graph below*
I  -  In d o la
X I -  2 :5 -D im e th y l-4 -» *a  in d o le  
I I I -  2 -P h e n y l-5 -« e th y 1 -4 -a x a  trvdole
in  e th y l a lc o h o l
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Like indole they show a well-defined mao&mum
run$ a. well-defined minimurn*. In addition 'the S-phenyl
compound posscmss en inflection in the eurre*
Indole; ';• Moztmum log 6 » 3#73 a t 273 mu
Minima© lo g  6  *  3*2 a t 240 mu
2; 5^ B.metlyl-4-a^aiBdole fed mum log 6 « 4*05 at 302 mu; . : iiniimm log e * 3*1 at 251 mu
'fh&WfX**i^ m e t !^ i~ 4 - ^ in d o X o  Mard.su© lo g  £■ ^  4*45 a t 333Uni mu© log t  * 3*53 at 200 mx
ictibn at 250-260 mu, 
lEsenseltm*
I t  sd li Be seen fro© the preceding sections 
2s5^ dii^thyl-4^ usgiiidolt poo so sees many properties which 
resemble those of indole and pyrrole* modified of course . 
by the presence of a strongly basic tertiary nitrogen atom*
’ fhm %h& isd.ro group can act in a phonol-like way and 
facilitate substitution in the pyrrole nucleus., for 
esnasple the formation of ine 3-formyl compound v&th 
ohlorofons eM alkali* '_ As 'with indole* substitution to 
for© halogen compounds* a nitre compound and m ase 
compound, tstes place in  the 5-position which is  presumably 
activated by the presence of the adjacent pyridine ling, 
just aa the 3-pooition in the pyrrole ring of indole is  
actirafod by the adjacent bom&no ring# Of course the 
presence of a methyl group in the ^-position would present
any s u b s t i tu t io n  h e ra f y e t i f  th e  ^ p o s i t io n  were n o t 
e © titra te d  s u b s t itu t io n  wol&d n o t bo e je c te d  to  ta k e  p iece  
a t  :g l i , .  p a r t ie u la r ly  i n  a re a c t io n  o f  t h e .c o u p lin g  type* 
lU r ib e r  th e  asa indo le  x in g  system is .e x tre m e ly  s e n s ! t ire  . , 
to  ©si d i s la g  sgonte* duo to  the  presence o f  the ' is&no 
group* s ines  t lio  ’ s e n s i t iv i t y  i s  reduced when th e 'g ro u p  ' 
i  s f ro te o to d  by  C o nso c ia tion . SJho co isp letc breakdown o f  
th e  m o ico iilo  d u r in g  o x id a t io n  i s  ra th e r  s u rp r is in g  when 
th e  s t j & i l l i y  ^ 10 p j t i d l m  r in g  %m con s id e re d*’ Eero
y
ag a in  th© • presence o f  .m  I m m  gxomp i s  p ro s n m h ly  ta r in g  
ob .e ffe c ts
I n  Banc w&ya however the  p ro p e r t ie s  o f  the  
a s& iad o les  d i f f e r  from  those o f  the  in d o le s *  I t  i s  
d i f f i c u l t  to  understand why. ’they f a i l  to  show th e  p is © -’ 
a b a tin g  re a c t io n  s :itli© n # i a ^ s u b s t i tu te d  p y r ro le  o r  Xndol 
does g iv e  th e  re a c tio n *  tBm  behav iou r w ith  hem rldohpd® 
i s  m arkedly d i f fe r e n t ' from  th a t  o f  a 2~m®th ^X in d o le  and 
i s  d iscussed f u l l y  above*
Abstract o f  th e s is  e n t it le d 5-
the Preparation, & Reactions o f  Some Azaindoles. 
by J.C* Clayton*
1STM3PSIS
A rev iew  i s  g iven  o f  the  work which has been 
c a r r ie d  ou t on the  syn th e s is  o f  some azain&oles and t h e i r  
s im p le  d e r iv a t iv e s i th e  v a r io u s  systems o f  nom enclature 
w hich have been employed are described*
The p re p a ra tio n  o f  2 -m e th y l-6 -a za in d o le  
s ta r t in g  from  4-hydro xypyx l d in e -2*6 -d ic a rb o x y lic  a c id , 
u s in g  a procedure described  in  the  l i t e r a t u r e  has been 
examined in  some d e ta i l*  A ttem pts were made to  prepare 
3 ~ n itrG -4 ~ m e th y lp y r ld in e # an in te rm e d ia te  i n  t h is  scheme 
o f  s y n th e s is , by d ir e c t  n i t r a t io n  o f  4~ m ethy lpyx id ine , but 
were u n succe ss fu l*
A t te n t io n  was d ire c te d  to  the  syn th e s is  o f  
6 -m e th y l-4 -aza indo le  and i t s  2-m ethyl and 2-phenyl 
d e r iv a t iv e s  by the  a p p lic a t io n  o f  M&delung* s in d o le  
s y n th e s is *  T h is  was s u c c e s s fu lly  c a r r ie d  o u t*  The 
chem ica l behaviour o f  2s 5 ~ d im e th y l-4 -a za in d o le  has been 
examined and a number o f  d e r iv a t iv e s  have been prepared* 
lo s t  o f  these compounds have been o r ie n te d  by a method 
o f  o x id a t iv e  degrada tion ! the  rem ainder have been 
o r ie n te d  by analogy to  th e  correspond ing  in d o le  d e r iv a t iv e *  
The s tru c tu re  o f  the  compound o b ta in e d  on 
condensation o f  equi m o le cu la r p ro p o rtio n s  o f  2 :5 -d im e th y l-
4 -a z s in d o le  and benzaldehyde has no t been e lu c id a te d ,
i i
a lth ou gh  a ttem pts ?/ere made to  syn thes ize  unambiguously* 
ha th  the  compound i t s e l f  and i t s  re d u c tio n  p roduct* 
fh e  evidence f o r  and aga ins t p o s s ib le  s tru c tu re s  o f  the  
condensation product i s  described  and discussed*
tfnyatm h t\J&JbL tJL hi~&£L$4» .l'3r«M >^iUvii-w*s*
**>  P0*>s
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2 -M o th y l-6 -asai nao1e *
A t te s te d  n i t r a t io n  o f  fhP ico  l in o .j^ ri t»il>ij r» ifctfrtWu ^ri < fana r y f rlijgnm iy»jok?*
^ -H o o X lu e  (I0 g » ) wap s lo w ly  added, w h ile  
e t i r i i n g ,  to  oleum (s u lp h u r ic  a c id  c o n ta in in g  12$ su lp h u r 
i r io x id e  by w e igh t) (40s&«) and a f t e r  the m ix tu re  had 
co o le d  to  40° f in e ly  powdarad potasadum n i t r a t e  (20g*)
waa in tro d u c e d  i n  csss a l l  p o r t io n s *  At th o  end o f  th e  • 
a d d it io n  th e  m ix tu re  was h a r tM  on the steam ha th  f o r  
24 hours and a f t e r  c o o lin g , was poured s lo w ly  and vd ih  
s t i r r i n g ,  in to  a la rg e  volume o f  w a te r {2 00 m l.) .  lh a  
r e s u l t in g  p $ le  g :reen s o lu t io n  was m&do s tro n g ly  a lk a l i  no 
by ad i l t ic m  o f  40f* eodltim hyd rox ide  s o lu t io n  and 
im re , c to d  jf -p ic o X im  was e x tra c te d  If*  thorough shaking 
w ith  o th e r*  9?h© e th e re a l s o lu t io n  was d r ie d  ove r 
anhydrous sodium s ilp h a ie  and evaporated to  le a ve  a 
c o lo u r le s s  o i l  which was d i s t i l l e d  a t a tm osphere  pressure* 
f l ic  f r a c t io n  'b o il in g  a t  140-50° was c o lle c te d  and 
id e n t i f i e d  as ^ p ic o l l n o  (3*5g* 35$)« aqueous s o lu t io n  
was made s tro n g ly  a c id  w ith  concen tra ted  hydro ch lo -rie  a c id  
and cvspo-ratadip dryaess on the w ate r hath* Ih o  re s id u e , 
■consisting m a in ly  o f  in o rg a n ic  s a lts  was re p e a te d ly  
e x tra c te d  w ith  sm all q u a n t it ie s  o f  b o i l in g  e th y l aLcohol 
a n d 'th o  e x tra c ts  were evaporated to  diyae sc to  y ie ld  a 
w h ite  s o l id ,  which woo, a ' tr&xture o f  tho su lp h a te , n i t r a t e
and h y d ro c h lo r id e  o f  is o  n ic o t in ic  a c id . f t  wm  d is s o lv e d  
I n  w a te r (20s&*) and th e  pH ad ju s te d  to  3#5 u s in g  40$
sodium toyd iox ide  so lu tio n #  ' A f te r  s tan d ing  i n  the  ic e
ch e s t th e  re s u lta n t  p re c ip ita te  was f i l te r e d - a n d  
r e o iy e ta i l i r a d  from  b o i l in g  w a te r to  form  w h ite  prism s 
o f  is o n ic o t in io  a c id  512-4° *d th  sub lim ation , ( l i t #  
.m*p* J17®*},, (2*%#§ 17a* y ie ld  ba sa l on j ^ p l  o n lin e
used ** 25$)#
l l ie ro  a n a ly s is * -  Stouad* 0? 53*7? II, 3#Sf H*. 11*8$
S a le* 0, 58*5? H* 4.05? S, 1 1 * #
( f )  C h e l id . r io  a c id  ( 4~hy d ro o p y  x ld in e - 2*6~
d ie a rb o a y llc  a c id ) (230g#) which had boon d r ie d  th & m ii fp l j  
b y  h e a tin g  f o r  one ho u r I n  vacuo a t 100°, con tzdm d in  a 
I I #  Clash mm d s e a rb o n y ia to i by h e a tin g  in  a m etal bath to  
2BO0 u n t i l  th e  e v o lu t io n  o f  carbon d io x id e  had ceased* 
fh o  b u lk  o f  the  f la n k  mm thou f i l l e d  w ith  e lans wool and 
th o  re a l duo d i s t i l l e d  ra p id ly  a t 12 ®*m* p ressure , when a 
c o lo u r le s s  o i l *  which c p io k ly  s o l id i f ie d ,  passed over*
Ik e  s o l id  was. d is s o lv e d  i n  b o i l in g  anhydrous e th y l a lco h o l 
and p re c ip ita te d  as a w h ite  powder by a d d it io n  o f  d ry  
e th e r .  I t  i s  im p o rta n t th a t  th e  so lv e n ts  should bo 
com p le te ly  anhydrous, o th e rw ise  the  ^ Ip y r id o n e  i s  
contam inated w ith  i t s  lo w e r m e ltin g  ©oxjoby drubs* 2ha 
^dpyxidona (7% #? 70$) had an. m*p« 147-1? ( l i t *  m*p* 1 4 $ ^
( 2 )  O b e l i  «. t o  a c id  ( 2 8 s * )  was d e c a r S o x y la t e i  by
i n  a  m e ta l  ’b e ta  t o  2 8 0 ° u n t i l  t h e  e v o l u t io n  o f  
oar bon d io x id e  had ceased* liao f la s k  and i t s  con ten t e 
were removed f r o m  the motssl bath nM allowed to cool 
arc! t h e  d a r k  s o l i d  m.% a r t r s e i o d  th o r o u g h ly  w i t h  t o i l i n g  
e t h y l '  a l c o h o l .  f£h®  s o l u t i o n  waw c o i le d  t o r  a  s h o r t  t im e  
w i t h  c h a r c o a l  an d  a f t e r  f i l t e r i n g  and  c o o lin g ?  o t h e r  w as  
added to  t h e  s t i l l  d a r k  s o l u t i o n  v fm n  4 - h y d r o x y p y r id in e
prec ip ita ted  .as  a dark brown powder o f  e * p .  X 4 s f  ( 5 f i .  ! a  ) 
I'umorou-o reoryotolliGstiona and treatment& with eh&reoel 
wore nooosnery before the material was obtained in  a pure 
c o n d i t i o n  o f  m *p , 1 4 7 ° .
3- i i  freo-fr*? ivdio wyoyrt d ine»
(1) fo fuming n i t r ic  ra id  (d » 1.5* 150g.)*
o o u t i n  a' 1 11 t in  flssk  and cooled thoroughly in . an 
a oo tono /d riM li bath, fuming oulphuxie acid (conta iring 
70$ sulphur trioxide, by weight! 100 &>) wan. ca re fu lly  
added keeping im  mixture cold* 4-HydxoxfeyridlBO (pOo) 
was then introduced in  small portions, and i t  elomly wont 
in to  eolation* She solution wee allowed to warm up 
spontaneously, alien a vigorous reaction set in  and brown 
fumoe wore evolved. Ttm d x tu ra  wm than heated gently 
fo r  two hours, allowed to cool and poured onto ice and 
water* when a yellow c rys ta llin e  so lid  was slomly deposited*
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A f te r  s tan d in g  i n  the  r o f t ig o r a to r ,  the  s o l id  was removed
and re c ry  s i  a l i i  sed from  b o i l in g  w a te r5 p a le  y e llo w
need les smp# 276° (decamp*) (47g*f 60$)* '
Mi ore a n a ly s is ^  . founds.; I *  20 #1$ - ••
Calc# f o r  O ^ Ig O ^ s  ' l f %)*Q$ '
( I )  Crowe* g * t W 25, 127* ' SO28,
. f 0 a P ic tu re  o f  n i t r i c  a c id  (14 mis d « 1 *5 )*
and s u lp h u r ic  ecxd (26 s£U)f 4^hydro3 typyrid iuc (8 g *) was
added* A v ig o ro u s ' re a c t io n  ensued and when i t  had 
slsefem ed th e  m ix tu re  was heated on the  w a te r bath f o r  
two days* A f te r  p o u rin g  th e  re a c t io n  m ix tu re  in to  w ater the  
r e s u l t in g  y e llo w  s o lu t io n  was n e a r ly  n e u tra lis e d  t y  a d d it io n  
o f  s o lid .s o d iu m  carbonate m l  then  orapora ted  to  dryness*
Ihe  res idua l s o lid  was ground up and extracted thoroughly 
w ith - b o il in g  e th y l a lcohol and the ex tra c ts  evaporated to 
drynesa* le e ry s t a l i i  nation  o f  the residue from b o ilin g  
water y ie lded  5-3^ 1 tro -4 -h yd rc^yp y rldine (2#3g-*f 23fJ)*
pa le  y a llow  noodles o f  - m#p* 27^  (deeomp*)* undepressed 
on m ixing w ith  the m ateria l from (1 )*
yy&re c h lo r id e *  (Koenigs and f r s ie r *
fho roug jb ly  d r ie d  3 ^ iit ro -4 ^ h y d ro x y p y r id ln e  (10 g*) 
was mixed w ith  phosphorus p e n ta c h lo r id a  end a tra c e  o f  
phosphorus o x y c h lo iid e  added* Tk® m ix tu re  was heated on a 
w a te r ha th  f o r  33 minute© and then  re f lu x e d  f o r  10 m inutes
3- u i t r e e y r i  d ine
to form. b. homogeneous liq u id  a fte r a vigorous evolution 
o f  hydrogen chloride had token place* So the cooled 
mixture chloroform (40 nil*} was added, when the required
alcohol (60 ml*), d ie thyl m&Lonate (18g*) was added* On- 
standing a mass o f so die d ie thy l malonat© was formed, which 
was broken tip f i t h  a glass rod end 4-"Chloro-3-uitropyridine
hydrochlozido (lOg*) was added* She mixture was shaken 
vigorously when' a deep red solution resulted, which was 
d ilu ted  with ether (200 ml*)* Tm  mixture mm extracted 
with small quantities o f d ilu te  sodium hydroxide solution 
and the alka line solution ca re fu lly  a c id ifie d  w ith hydro- 
ch lo ric  acid to p rec ip ita te  a yellow o i l*  fhe la t te r  was 
again extracted in to  ether and the extract dried over 
anhydrous sodium sulphate and evaporated* The residual 
yeXlow-r©d o i l  was dissolved in  g lac ia l acetic acid (60 ml*)
compound c ry s ta ll is e d #  A second crop was o b ta in e d  by
***» £& 3= <"5 «t**iJ t 0K -•*** *i»  «*. >•« Jfc* **»► . -  Jtl* »»*• *«. -|£^ >>*. “■•*»*»* JO 1**. -l-M .-. V >.a.*toWC Jl.A .-** -^*v
from, dry alcohol, as. white deliquescent needles m#p* 154 
(XOg. 72$}* I t s  ro c rys ta llia c tio n  was however unnceess
To a solution o f sodium (4*% *) i n  ethyl
ad eoncenir;
m ix tu re  was re f lu x e d  f o r  2 j hours  when h y d ro ly s is  and 
d e c a rb o x y la t io n  took  p lace * fn e  s o lu t io n  was evaporated 
to  dxynsss i n  vacuo t - w a te r was added. and the  . s o lu t io n  
re -ovE po ra ted * fh e  re s id u e  was t r i t u r a t e d  w ith  acetone 
when p a le  h u f f  need les o f  the  ?hg& t  Z0"»4~B3$bylpyxidine 
h y d ro c h lo r id e  separated m*p* 178° (5#6g*; 60$)*
3-  A tot no - 4~ mothy! p y r i  d i r e « (Koenigs and f r o  te r *  B o r* ,
1924, a ,  1187). -
3~ M tro ~ 4~  methyl pyrLdin® h y d ro c b lo r id e  (10g*) 
was d is s o lv e d  i n  concen tra ted  hy dm c h lo r ic  a c id  (100 rad.)
and stannous chloride { 38g*) was slov&y added* Eh© 
mixture was heated on the water hath fo r  one hour and 
allowed to cool, when beautifu l needles o f the stannous 
ch loride  double sa lt separated* fhey were• f i lte re d  o f f  
and decomposed hy suspension in  water and addition o f 
20$ sodium hydroxide solution u n t i l  the. f i r s t  fo ile d  
p rec ip ita te  had redissolv'Cd. fhe o ily  suspension was 
extracted with other, the extrcot dried and evaporated c 
the residue was recryat a l i i  cod from bensere/light petroleum 
as long colourless needles b*p* 106° (4.6f*> 75$}*
3~ Ac e t  ami do~4~ me t l i y l  py r i  d i m +)Wi'«»>[»«uWiw*a<«>n-wiWi<Mif!r-‘t— nmiif rr ,nri-Vj mur 1 '^ -i-Tvnf—n mfcmrr.n-
(1 )  Koenigs s M  f r e t e r ,  (B a r* , 1924, 5Jf 1187).
5?o 3^am iiie^4^m etl:iy lpyrid iiae (2g») I n  d ry  e th e r (100 s£U), 
anhydrous potassium  carbonate (2 g *) was added and then
acetyl cblo ride  (3g*) in  ether was introduced. Sfho 
mixture was rafliixad fo r  30 m imtss end then evaporated, 
to drynese* fhe residue was dissolved in  water (20 ml.) 
containing potassium carbonate (2g.) the mixture 
extracted ?&th chloroform* She solvent wa.s removal by 
evaporation end the residue c rys ta llised  from acetone/ 
l i g h t  petroleum  $np*. 8O«>20* (X»5g$ 00$) ♦;
(2) Amino-*4^mothylpyrldine {eg.) end acetic
anhydride (15 m l.) wore heated os the water bath fo r 
f if te e n  mimics and th e  excess acetic oiihydxide removed 
by d is t i l la t io n  in  vacuo. She red.due was tr itu ra te d  with 
bensana and the resu lt ant so lid  5~&e0tamid0~4^metiyi~ 
pyrid ine was f i l te re d  o f f  and reeryst a l i i  sod from acotono/ 
l i i i r t  petroleum as colourless n m ^ l m  m*p* 82-3°
(% 5 m  ■ for>._
•In  an attem pt to  a c e ty la te  the  amine w ith  
th io a e s t io  a c id , to  the  base (Xg«) i n  d ry  e th e r  (80 m l* ) -  
one e q u iv a le n t o f  th io a c e t ic  a c id  (D*75g*) was added* She 
Im m ed ia te ly  p re c ip ita te d  o i l  became a d is c re te  s o l id  on 
s ta n d in g  and was f i l t e r e d  and ro e x y s ta t l is e d  from  e th y l 
a co t a t  a as y e llo w  prism s m.p* 94° * f re a tn e n t w ith  
po tassium  carbonate s o lu t io n ,  e th e r  e x tra c t io n  and 
e va p o ra tio n  o f  th e  so lve n t y ie ld e d  > *a M m ^4 -m e th /lp y r ia i.n e s 
dem onstra ting  th a t  th e  y e llo w  compound was 'the
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t hioseetio set a, B?:lt of .
M lo ro c m ly s is s -*  found : C, 52*0: If, 6*4? 1 ,15*1^
Ogll^^OIgB me[u ire s  C, 52*0$ H, 6*5? 1 ^ 1 5 *^ *
5 -M a  eo t y i  anti TK)r4-tsothjl p y r t  d in  a ■
3 -A»i:oo.^4~ssothylpy x id tn e  (5 g *) and a c e tic  urdydxide 
(15 mi*). m m  heated under re flu x  fo r one- hour and -excess 
anhydride d is t i l le d  o f f  under reduced pressure* On tre a t­
ment o f the residue with mxizm® almost. a l l  dissolved, ,
1 saving 3-acetanld0 - 4~metbyliy r i  dine (0*lg*) us sox insoluble 
so lid* S&e bd&£$a$ solution was evaporated to dryxtoss end 
the residual 3~di &c©tylamlno- 4-metkyliy r l  d ine crys ta llised  
from ethyl a o e ta te /li|h t petroleum to forts colourless 
needles imp* 72-3° (% .)
Kiei-' 1 raiss- Brands c, 6 2 , 7 ; H» 6 . 5 5 ; N, 1 5 . 0 #
C1 ( ,0 ^ . ,  ro g u ire s  6, 62.5? H, 6 .25 ; S, 14.6# .
S -M s tlw l-S -a s s in d o ls .
to a solution o f sodium etboxido (2g.) in  ethyl 
alcohol {31 lift*) prepared by d issolution o f sodium (0#67g.) 
i n  a id iy te )U 0 e th y l a lc o h o l,  ^ iie e ta s id o -4 -m e th y lp y iid in e  
( I f * )  was added*. the solution wap ov&po rated to dryness iy  
heating the fieri!: in  a metal hath, ra is ing  the temperature 
to S00°* A slow stream o f dry hydrogen gas was passed 
through ilia  apparatus and the temperature o f the metal' bath 
was slowly raised to 300°* flie  mixture darkened and 
frothed upf a small amount o f c o lo u r le s s  .o il d is t i l le d  over*
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th is  s o lid if ie d  and was id e n t i f ie d  by gup* and mixed sup* 
i s  3-aim.no-4~methylpyridine* A fte r  ten minutes at the 
elevated temperature the fla s h  was removed from the metal 
bath and allowed to cool* Water (4 ml*) was added when 
the residue dissolved and on standing in  the .re fr ig e ra to r 
co lou rless  needles o f 2-methyl~6-£ 2aindole sup* 161°
( l i t ,  sup* 183°) separated (0*2g; 20$) + A dd ition  o f an
a lc o h o lic  so lu tio n  o f p ic r ic  acid to ail a lcoho lic  so lu tio n  
o f ' .the m a te ria l, y ie ld e d  an inso lub le  ye llow  p i crate  o f 
a .p . 193° ( l i t .  m.p. 193°).
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and I t s  d e r iv a t iv e s *
5-ffi tx o - gy 6 -d jpa thyIpyrl.a ina*
So fuming ssulptoxlo acid  (con ta in ing  20$ 
anhydride by weight | 90g#)» 2«6~dlmstkyXpy:Ei<iL*ie (6Qg*)
was added dropwise w ith  occasional shaking# fixe dark 
m ixture  was cooled and potassium n it ra te  (1O0 §*) added 
portionwi®© daring 2 hours* Care was taken not to  a llow  
the  temperature to r is e  above 80°, otherwise a vigorous 
re a c tio n  took place w ith  consequent -decomposition* then - 
a l l  the  n it ra te  had been added the m ixture was heated on 
the waierbath fo r  43 hours, and a l l  s low ly went in to  
so lu tio n * She cooled so lu tio n  was poured in to  water ( 2  1 *) 
and 40$ sodiuss hydroxide so lu tio n  was added to make the 
mi star© s trong ly  a lk a lin e , when the ye llow  orange o i ly  
product flo a te d  to  the surface* I f  was extracted w ith  
e th e r and the ethereal ex tra c t d ried  over anhydrous magnesium 
sulphate and evaporated to  dryness# She re su lta n t 
o i l  mm d i0t i l l o d  at normal ps^ssurota* ‘ Almost a l l  parsed ' 
o ve r a t 2 2 7 -2 2 ^ /7 ®  &#ia* as a pale ye llow  l iq u id  which, on 
co o lin g , c ry s ta llis e d  to  a mass o f  pale ye llow  needles 
©*P* 56-7° {S9g* 94$)*
( ! )  . Chemical reduction (Plasek, Bor*, 1953, jT2, 977) 
fo  a so lu tio n  of 3~rdtrQ~2sC-dim etbylpyrid ine (XOg*) i n
~ 80 ~
concentrated hydrochloric acid (50 m U), • stannous chloride 
(45g*) was added t i im  a vigorous re&etion took p l&et*
A f te r  th e  re a c tio n .h a d  slackened th e  m ix tu re  was heated 
on  th e  w a te r hath f o r  30 m inutes* coo led  and then made 
s tx c n g ly  a lk a l in e  by a d d it io n  o f  sodium hydrosddo 
s o lu t io n *  so th a t  the  f i r s t  form ed p re c ip ita te  o f  t i n  
h yd ro x id e  re d ! ©solved* The m ix tu re  was e x tra c te d  th o ro u g h ly  
w i th  a m ix tu re  o f  e th e r  and ch lo ro fo rm  and the. e x tra c t  
evapora ted  to  d ry rn s s , a f t e r  d ry in g  o ve r anhydrous 
po tass ium  carbonate* Th® re s id u e  was d is t i l le d *
3«* amlno^S*6-^di.mothylpyndine being co lle c te d  at 229°/
760 m*m« as a c o lo u r le s s  o i l-w h ic h  r a p id ly  c r y s ta l l is e d  
to a mass o f  w h ite  - needles s*p# 122? (6*4g* 80$)*
(2) Catalytic reduction*,. 3-23itio~2f (^d im ethy l-
p y r id in e  (80g«) was d isso lved in  anhydrous e thy l a lcohol 
(300' mlt )  and hydrogenated in  an autoclave at a pressure 
o f  100 aiiioapkeree and a temperature o f  70° using Barney 
n ic k e l as o a ta ly s t*  A fte r  a b r ie f  in d u c tio n  period , the 
th e o re tic a l q ua n tity  o f  hydrogen was taken up ra p id ly *  
fix® so lu tio n , which a f te r  f i l t r a t i o n  from c a ta lys t was 
now co lou rless , was evaporated to  dryness In  vacuo to 
y ie ld  the  amine compound as a white s o lid  m*p* 116^111?
(§S g , 9Qfi)* fh e  m a te r ia l was pure eno i^h  to  use i n  the  ,. 
n e x t , stage* I t  cou ld  he r e c a s t  a l i i  s e t from  henacne o r  . 
fro m  e th y l ace ta te /ll^  petro leum  as t in y -w h ite  needles. -.
sup. i a °  ( l i t .  ®#p» 124®)* Th® compound a lso  c r y s ta l l is e d  
fro m  w a te r as a h yd ra te  ©#p* 12® (Gull&ttd and EoblnsQr, £ . ,  
1923* 127, 1492 quote m.p* 70-5°>*
3~ Aeetanido^2t 6 ^ d ig ie th y lp y r id i,m >
{!}■ 3-A© ir0**2$6~dlm othylpyridin@  (20g«) was d isso lve d
i n  e th e r  (1 1 * }  and anhydrous potassium  carbonate (20g#) was
/
added* A ooty l- c h lo r id e  (50 g*) i n  e th e r  (30 m l.)  was
in tro d u c e d  when a w h ite  flo  octal ent p re c ip ita te  formed#
Sfhe m ix tu re  wans r@ fluxed g e n tly  f o r  one hour and th e n  .
evaporated to  dryness on a w&ferb&th. fo  the  re s id u e  a •••
s o lu t io n  o f  potassium  carbonate (20-g#) i n  m ite r  {330 s i * )
was added and excess e th e r removed a t th e  pump* On
s ta n d in g  in  the  r e f r ig e r a to r  a mass o f  c o lo u r le s s  c ry  s ta le
separa ted  which were r e c r y o ts l l is e d  f tom 'hotxmm® as
c o lo u r le s s  needles ©*p# 7f~80°# She m a te r ia l proved to  bo
the  moBehydrate of >»aoet aiddp~2i 6 **d im ,th y lp y rid im *
la o ro a n a ly s t ss~ fo u n d t 8* 6 0 .0 1 H* 7# 2$ I *  15*3$
C g S j^ ^ S  re q u ire s  0, 59*5t Hs 7#7* I f  1 5 # # *
IM S  h yd ra te  was re a d i ly  dehydrated by h e a tin g  a t 90° and
12. m#m*. f o r  one .hour* i t  then  had sup* 118-9° {2 6 g * r  87)1)*
H orosnalysisi- founds 0* 65*9; Ht 7#5l ■ I t  17*2$ ■
»<*“***■  C, 65*6? Ht 7# 2! I f  17*!$* ■
(2 )  6**d im @ thylpyrid ine ( I g . )  was d isso lve d '
i n  a c e t ic  ahhydrtde  (20 m l#) and a tra c e  o f  concen tra ted
su lp h u ric  acid added* fh© so lu tio n , which had become warm,
was heated fo r  ten  minutes# Exoeso ace tic  anhydride was 
removed ty  evaporation under reduced pros sura and the 
residue was taken up i n  b o ilin g  benzene* On a dd ition  o f  
l ig r o in ,  a co lourless o i l  was deposited, which slow ly 
c ry s ta ll is e d .  I t  was recry  s t a l l !  sod fro® benaene as 
co lo u rle ss  prisms ©#p* 118° undepressed w ith  a specimen
it  i i it ldo-2 s 6- &ime th y lpyt i  d im  prepared above* 
3~Acetan&do-2* 6~ d i© e tiy lp yz ld in e  forms minute 
white., needles o r  prism s, soluble in  e thy l a lcohol, wafer, 
acetone, e th y l acetate, . dioxaiie and hot benzene, sparing ly 
so lub le  in  co ld  benzene, and 11 ght petroleum.
• On add ition  o f  an a lco h o lic  so lu tio n  o f  p ic r ic  
a c id  to  a so lu tio n  o f the ace ty l compound in  a lcohol a
ye llo w  p re c ip ita te  o f  the p i cra te  was formed. I t  was^  ** ttfttm iWijMfWWitrtni
rearystaXXisoa from e th y l alcohol from which i f  separated
us b rig h t ye llow  prisms sup* 194°*
lE e ro  a n a lys t s i -  Ibunds C, 46.5? H, 3*89? If, 17*0$# 
^ E ^ O Ig t  06H ^ 71^ re q u ire s  C, 45*8? H? 3*8? I ,  1?*7$.
2t 5~m m o tliv l^ # a s a in d o l0 #
3-Aceta i!ido-2t6-d im othylpyxid ino (5g. t 
t!horoughly d ried  by heating  to 90° in  vacuo) was added to  
a so lu tio n  o f  sodium (!*7<g>) in  a itydrous e th y l a lcohol 
{90 m l.) |  the so lu tio n  was evaporated to small hulk in  a 
500' ml* f la s k  and the f la s k  and i t s  contents tran s fe rre d  
to  a met s i bath a t 200° 0 and a alow stream o f dry hydrogen
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gas passed throu#* the apparatus* She remainder of the 
alcohol rapidly d is tille d  o ff  and the temperature of the 
metal-bath was slowly raised to 338° and ■ maintained there 
fo r  f ifte e n  minutes. She contents o f the flask frothed 
up and darkened and a vigorous evolution of gas took 
place* A small amount o f a colourless o i l  d is til le d  over 
which s o lid ified  and was id e n tifie d  by m*p* and. mi zed 
sup* as 3~ssino~2* 6-dimeti^lpyridine (0*5g*). A fter 
f if te e n  sdmiea the evolution e f  gas ceased and the flask  
and i t s  contents were removed from the metal hath and 
.allowed to cool* Water was added (100 ml#} and the 
insoluble pal©-yellow residue was f i lte re d  o ff  and dried 
thoroughly in  a desiccator* She solid was sublimed at 
l30°/t)»5 rn*Bm and yielded pure white 2 : dimethyl-4- 
asaindol© m*p# 211° (giving a brown liq u id ) (2*4g; 55$)*
mmwimm.v*   * ^
lic ro ana lys is t- Sounds C, 74*0$ IX, 6*83$ Hf 13*1$*
C9h10%  0# 74*0? B, 6*85$ 1, X 9 * lS i *
Zi 5^hl8i©thyl^4^asaindole forme white needles 
which are soluble in  e thy l alcohol, acetic acid* hot 
ethyl acetate, hot bennene, ace tom , s ligh tly  soluble in  
cold ethyl acetate,' cold bons&n® and boiling water and 
sparingly soluble in  cold water and lig ro in * A solution 
in  ethyl alcohol possesses a beautiful blue fluorescence 
which is  very strong in  u ltra  v io le t lig h t*  I t  is  odour­
le s s  and quite stable to li^ ib  m d  s ir  over a period o f
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th re e  years#
A d d it io n  o f  an a lc o h o lic  s o la t io n  o f  p ic r ic
a c id  to  m  a lc o h o lic  s o lu t io n  o f  th e  axs lnd o le  caueed th e
im m ed ia te  p r e c ip i ta t io n  o f  th e  p i o ra te # I t  separatee from
e th y l  a lco h o l 00 b r ig h t  y e llo w  prism s m#p* 211° (de-comp#).
E ie ro  a n a lys t ss~ founds 0* 43#0? H, 3# 9#
2* 66H^ T % T0^u ire s :  ' C* 4'8* ° l  l i * 5#SC
2 1g^1^m othy l*4^a^a indo io  h y d ro c h lo r id e #
Dry hydrogen c h lo r id e  was le d  in fo  a s o lu t io n  
o f ' 2 i5^d im e thy l^4 -a^a i.B d o lc  ( 0 * 5 f* }  i n  d ry  e th y l a lco h o l ; 
u n t i l  excess was p ro  sent# fh e  so lve n t was evaporated 
u n d e r reduced p ressu re  and c iy s t e l l le s t io n  o f  tho  re s id u e  
in d u ce d  by t r i t u r a t i o n  w ith  a l i t t l e  acetone* fb e  
monohvdro ehlo r id e  was r s c iy s t  t i l l  cod from  a m ix tu re  o f  
a lc o h o l and bemene as b e a u t ifu l s h in in g  «foU* need les
E ,p . 230-201° (0*57g;
Miexw analyst &:** found? I# 19*0? ci> 19*4$
% % $ % * B &  re q u ire s *  I ,  15*5? ci#. 1 9 * # .
to  a s o lu t io n  o f'2 ? 5 ^d i» B ffe y l-4 ^a a a in d 0 le  (0 *5 g *) 
i n  .g la c ia l a c e t ic  a c id  (5  m l*)* n i t r i c  a c id  (d  » 1*5?
0 *2 5  ©1*1 1 e q u iv a le n t) was added* fh e re  was an 
1 mmediate w h ite  p r e c ip i ta te  o f  th e  n i t r a t e  which was . 
re c x y s ts llis s e d  from g la c ia l  a c e t ic  a c id ; w h ite  need les, 
sup# 259° (decoiap*) ( 0 *65g*l 30 $ ). fro lom ged b o i l in g  i n
a c e t ic  a c id ' is  to  be avoided as o th e rw ise  decom position 
t  Ekes p la ce .
Ibunds ' 0, 51.4? H, 5.?; 19*9^ *
cg ^ QI r  HE)3 re q u ire ss  0# 51.6? H, 5*3? I ,  2 3 .1 $ ,;
5 -? om a rdd o^2 t C^dtoet% wlw rx c d B e . ■• *.
•A s o lu t io n  o f  5~&isino-2*6~dlmethyXpy*idln®
( 5 i * 5 in '  fo rm ic  a c id  (25 eft# 93^) was re f lu x e d  f o r
f i f t e e n  m inutes and excess, form ic, .acid; was removed by
e v a p o ra tio n  under reduced pressure* Ih e  re s id u a l y e llo w
o i l .  was d i s t i l l e d ‘a t normal p ressures when the  s a in
p o r t io n  passed o ve r a t 3O0°/?$3 m*m* On s tand ing , the
o i l y ,  d i s t i l l a t e  © low ly s o l id i f ie d  to a b u f f  co lou red
which was r e c r y c ta l i iz e d  from  e th y l ace ta te  to  g ive
/
t in y a s h i te  need les sup# 97-*#. (4 .  5g* t 73^}*
M icro  a n a ly s is ^  W&wcdt C$ 64*0? B* 6*7? B, 13*6$.
° a e10O%  roQUiress . 0 , 64.0? H, 6 .? ! I ,  18»6S£»
3^ib r® am ido^2?6^d im ethy im rz ld lne  a io ra te  was formed on 
m ix in g  a lc o h o lic  s o lu t io n s  o f  p ic r ic  m id  m d  th e  a cy l 
compound* ■ I t  separated from  e th y l a lc o h o l as b r ig h t  
y e llo w  prism s o f  m#p# 1 9 ]f * ■
licrosnaXysiss-* founds C# 44.3? II, 5*4? II, 1S*9>*
C^ 10O%* c6H30TM3 re^ ireBi £>’ 44.31 B, 3*4? II, 18.54.
5-.M othvl*.4 '-a»sindol © #
fo  a s o lu t io n  o f  sodium e th y l a te  (2 g .)  in  e th y l 
a lc o h o l,  prepared by d is s o lv in g  m e ta ll ic  sodium (Q .7&*)
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i n  e th y l a lc o h o l (50  © 1*), 3^fori5 iB iiid0**2s0-dX m etl^ lp jx iiilB 3
(0 § *) was added. ThQ m ix tu re  was ev&porated to  sm all
b u lk  and the  f la s k  and i t s  con ten ts  t ra n s fe r re d  to  a
m eta l bath a t %)0®9 A slow stream o f  hydrogen mm passed
th ro u g h  th e  apparatus* She tem perature o f  tbe  ba th  was
s lo w ly  ra is e d  to  310° and a f te r  the  re s id u a l a lco h o l had
d is tilled #  a colourless o i l  passed over w h ile  the
c o n te n ts  of -the fXmst: fro th e d  up end darkened* fb s
d i s t i l l a t e  w h ic h ' s o l i d f f i t d  on standing# was id e n t i f ie d
as 3 ~ a is iro ~ 2 i6 - lu t ld in s  m*p* and mixed m*p* 1160-
(0>8g* r5 0 $  s ta r t in g  mat o i l  s i)*  A f te r  f i f t e e n  m inutes
a t  310° th e  m ix tu re  was coo led and w a te r (10 sal*) was
added* The in s o lu b le  res idu e  was f i l t e r e d  and d r ie d *
8ubXimaticm a t l§ 0 ° / i2  sum* y ie ld e d  5~m ethyl~4~asaindole
o f  m*p# 182-4° (da rte n iia g )#  as a cream s o l id  (Q*2g*f 1 ^ ) . .
M icro  analysis:- found* 0# ?2*2| H, 6*3! 1# 21*0$ ♦
O q H ^  .require.®*. 0, 72*?! H# 6*1| 1# a*2$*
She n io ra te  was preeared i n  a lco h o l i n  the 
u s u a l manner* A f te r  ro o x y s ta ll!n a t io n #  i t  separated 
fro m  e th y l a lco h o l as b r ig h t  y e llo w  needles o f  m*p* 
215-216°.
l ic r o a n s ly s ie ! -  Bounds U» 19*1$*
C^Hglg* requires* H> 19*4$*
To a s o lu t io n  of 3~amlr0*-2* 6~di®$t3^1py:riL&ino 
(5&*) i n  dry pyridine (40 s£U), bansQyl c h lo x id a  (6g*) 
was added dxopwisa w ith  shaking# A f te r  s tand ing  a t room 
tcnper&tur© f o r  ®m h o u r, th e  s o lu t io n  was poured in to  
w a te r (250 s£U> whoa a c o lo u r le s s  o i l  was deposited*.
T h is  r c d i s s o l r e d  and on a ll©  wing  to  s tand 3-*bensamido- •
2 t & *d im e th y lg y ri.d in e  c r y s ta l l is e d  o u t i n  the  form  o f  
b e a u t ifu l s h in in g  nood les, which w ort r e t r y  s t a l l !  sod 
fro ©  aqueous e th y l a lc o h o l,  - s*p * 169^170° (5g*> 5 # ) *
Microan^slysi@s-  Bound* C« 74*0? Bf 6*4? II, 12#Q$*
a14Bl ^ 2 T B m ire **  C, •74*3? • E, 6*2? if, 12*##
On a d d it io n  o f  an a lc o h o lic  s o lu t io n  o f  
p i c r i c  a c id  to the  bensoyl compound i n  a lc o h o l, th e  
p i  c ra te  separated# I t  was' reoxya t s i l l  sod w ith  some 
d i f f i c u l t y  from  e th y l alcohol and formed m inute y e llo w  
p rism s m*p# 225?*
M icro  a n a lys t st~  found* C, 52*7? E, 3#65s B, 1 5 *2f«
014H14° % *  0 ^ f^0 ^1 3 re q u iro a * 0, 52*7? B, 3*7? IT, 15*3$*
2*»!2he irrl^5^m othyl^#asai ndo.1 e* ■
Sodium m etal (X g*) was d is s o lre d  i n  anhydrous 
e th y l a lc o h o l (25  m l*) and to  the  s o lu t io n ,  5-bensamido- .
2 16-dimothylpyridine (3g#) was added# The s o lu t io n  was 
o r spo ra ted  to  sm all b u lk  in  an o i l  ba th and then the  
f la s k  and i t s  con ten ts  ware tra n s fe r re d  to  a m eta l ba th
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a t  200°* A stream  o f  d ry  hydrogen was passed th rough th e
apparatus and the  tem peratu re  o f  the  m etal ba th  was
ra is e d  to  340°# fh e  rem a in ing  e th y l a lco h o l d i s t i l l e d
o y e r asd th e  m ixtmre darkened co n s id e ra b ly  bu t m
v ig o ro u s  f r o th in g  tooh  p lace# .th en  the  e n e rg e tic
t i r o lu t io n  o f  gas had ceased, a f t e r  about f i f t e e n  m inutes*
th e  Hack: was removed fro©  the  s e t s i  ba th  and a llow ed  to
coo l# - W ater was added and th e  in s o lu b le  m a te r ia l
f i l t e r e d  o f f  and d r ie d  i n  a d e s ic c a to r*  She b u f f  co lou red
© o lid  was sublimed- a t  i7 O °/0 *O 0 l m»tu and the  p a le
y e llo w  ©uhListaie r e c iy s fs l l ia e c l fxom  e th y l a c e ta te /
I  i  groin* fh e  product* ■ % »pheryl-5~&©t h p l - 4~ag«ln d o le -
form ed w h it©  needles o f  ®0pp. 28X~2S20 ( to  a brown
l i f u i d )  ( l* 3 6 g * f  61^)* 3&reet c r y s ta l l is a t io n ,  w ith o u t
s u b lim a tio n  d id  no t e f fe c t  gyux ifi c a tio n *
M ic ro s n a ly e is i-  founds 0* 80*2; XI* 5*3? 1* 13*1?$* 
h ' A ^ B  o, 83*6} H, 5*8? 1* !3*5p£*
She m a te r ia l was s o lu b le  i n  e th y l a lco h o l*  
acetone* and e th y l acetates s o lu b le  i n  h o t dioxane and 
s p a r in g ly  s o lu b le  i n  co ld * in s o lu b le  in  l i ^ a t  pe tro leum  
and w a te r*
She p i  c ra te  was ob ta ined* as go lden y e llo w  - 
p la te s  m#p*' 274^2?^ { decomp*) a f t e r  c r y s ta l l is a t io n  w ith  
d i f f i c u l t y  fro®  e th y l a lc o h o l, when a lc o h o lic  s o lu t io n s  
o f  p ic r ic  a c id  and th e  ass indo l® , were combined*
Mierosratysiss- found:
C**^  ty* r©Qui 3?© si *
d&tloft o f ' 2 :5~X&metbyl~4>*#>» wnw gia>w»jefi:itifffli*aiwiwMM>f^MU)win i iirtt>Srfim«iiiwww#^ m»+»**^ tti*WM#*"ntiapft i its* Indole
A». Being pot a© sins* hydroxide
(X ) Potassium hy iro id id®  (14g») con ta ined  in  a
n ic k e l c ru c ib le ,  was heated strongly u n t i l  th e  isoltcn 
as»s had ceased fro th in g #  ■ I t  was a llow ed to  coo l 
■ u n t i l  cry si a l i i  cation had taken p lace  and then  2s ^ a i s 0tk y l~
4 -a s a in d o lo  ( I f # )  .was added and th e  h e a tin g  con tinued  
w h ile  s t i r r in g  w ith  a nickel spatu la# Th® .a^a indo le  
darkened and f lo a te d  on th e  m olten a lk a l i  m i  s lo w ly  
d i  ©solved w ith  much fro th in g #  A f te r  a llo w in g  to  c o o l, 
th e  co n te n ts  o f  the  craclti©  were d i ©solved in  w a te r and 
th e  r e s u lt in g  clear s o lu t io n  made a c id  w ith  50$. 
s u lp h u r ic  acid# Mich carbon d io x id e  was evo lved and th e  
m ix tu re  was evaporated to  .small bu lk# potassium  ..sulphate, 
w h ich  c r y s ta l l is e d  o u t was f i l t e r e d  o f f  and th e  re s id u a l 
f i l t r a t e  showed m  evidence o f  any o rg a n ic  m a te r ie l be ing  
p re s e n t*  Ho copper s t i l t  was p re c ip ita te d  ob a d d it io n  of 
cu p rxc  a ce ta te  s o lu t io n  and no th in g  was removed by 
e x t r a c t io n  w ith  o rg a n ic  so lven ts#
(2) fh is  experiment was repeated but on th is  occasion
the material obtained a fte r  fusion was 'dissolved with 
some d if f ic u lty  in  anhydrous ethyl alcohol to leave a 
solid  residua (?*2g*)« Hydrogen chloride was passed in to .
th e  . f i l t r a t e  to  p re c ip ita te  the  potassium  io n s  as 
po tass ium  c h lo r id e ,  bu t from  the  a lc o h o lic  s o lu t io n  
m ere ly  a tra c e  o f  o rg a n ic  m a te r ia l, was.’ob ta ined  as an 
in t r a c ta b le  gm *  fh.e s o lid , re s id u e  above was id e n t i f ie d  
as potassium  carbonate by t i t r a t i o n  and by measurement 
o f  the  carbon d io x id e  l ib e ra te d  on trea tm en t w ith  
m in e ra l ac id * fh a  carbon con ten t was ©equivalent to  
o v e r  60f£ o f  th a t i n  the  o r ig in a l  2% ^ d im e th y l- ^ a s a in d o l© *
(1 )  lo  a s o lu t io n  o f  2$ 5 -d i® o t^ l-4 *n s s in d o l©  ( lg * )
i n  acetone (20 utU) ftn e ly -p o w d e re d  potassium  permanganate 
(2 *2 g * 1#©* th e  f u im t i t y  re q u ire d  to  o x id is e  one aide 
c h a in  m ethyl group to  th e  o a rb o x y lic  a c id  group) was 
added mid th e  m ix tu re  heated on th e  w a te r -bath f o r  one hour 
d u r in g  which tim e  a l l  the  o x id is in g  agent reacted# She 
manganese d io x id e  was f i l t e r e d  o f f  and washed w ith  
acetone and th e  combined f i l t r a t e ,  and washings evaporated 
to  d iyness* The s o l id  re s id u a  wae re c r y s ta l l is e d  from  a 
m ix tu re  o f  bens one and l i g h t  pe tro leum  when w h ite  need les 
(0 *8 g *) o f  ®*p* f lO - H 0 (da rke n in g ) separated# On 
a d m ix tu re  w i th • a u th e n tic  2 :5~dimebhyl~4~agxinaole the  
s u p *  w a s  u n d e p r e s s e d *
In c re a se  i n  th e  amount o f  o x id is in g  agent m erely 
reduced th e  amount o f  unchanged s ta r t in g  m a te r ia l
recovered and the small amount o f m ate ria l which was 
ineolm M e In  .bsmvrn proved to  he potesstua carbonate*
(2 )  2s5-“Id .ine thp l-4 -agcdrdo le  ( lg * )  was euspendaa
i n  w a te r (10 eft*) 'and w h i ls t  s t i r r in g  and h e a tin g  on a . 
w a te r hath* a .s o lu tio n  o f  potassium  ..pornaang-an&ta was 
added dropw ise. , Be a c t io n  took p lace  ra p id ly  w ith  th e  
fo rm a tio n  o f  manganese d io x id e *  . .A f te r  130 BfiU o f  •.• 
permanganate s o lu t io n  had. been added, no .fu r th e r  o x id a tio n ' 
to o k  p la ce  and the  s l ig h t  excess o f  unchanged o x id is in g  
agent w s#-destroyed b y '‘a d d itio n - o f  a l i t t l e  e th y l a lc o h o l*  
fb e  intxtui*® was f i l t e r e d  f ro  si manganese d io x id e  and the 
c le a r  f i l t r a t e  ad ju s te d  to  pH ? by a d d it io n  o f  2H -kydra- 
c h lo r ic  a c id  (2  m l*} and then evaporated to  dryness 
i  r  vacuo»■■•■• fh e  r e s u lt  ou t s o l id  was e x tra c te d  th o ro u g h ly  
w ith  b o i l in g  e th y l a lco h o l when an in o rg a n ic  res idue  o f  
p o t as alum o& rfona ie  w&e l e f t *  llae a lc o h o lic  e x tra c t was 
evaporated to  sm all 'bu lk  and on a llo w in g  to  stand a 
brown g e la tin o u s  mans was deposited* f i l l s  was f i l t e r e d  
o f f ,  w ith  some d i f f i c u l t y *  but proved com p le te ly  
i n i  r a c ia l !  o and cou ld  no t be id e n t i f ie d *  She a lc o h o lic  
f i l t r a t e *  on evapora tion* y ie ld e d  a v e ry  sm all amount o f  
brown ta r *
C* Urd'iuv selenium dioxide*
US*«■ ui*!i«*»*iiww *• ** www«i w :*Mim I'liinniyBBOWwww^ wKwiff* w»™?i»wr
To a s o lu t io n  o f  2j 5 -d im ethy l-*4 -aa& indo le  ( lg * )
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i n  e th y l a lco h o l (40 a l * ) ,  selenium  itc n iid e  {2 *2 g*}- was 
added* The s o lu t io n  m & r®f luxed  .fo r 24 hours an a 
steam b a th , ; hut w ith  no apparent re a c tio n *  A d d it io n  o f  
w a te r and removal o f  the  a lco h o l under reduced pressure  
caused th e  se p a ra tio n  o f  unchanged 2i >« d in  e th y l- 4- 
a& tdndolo  (0 *9 g *)*  :‘ •
D» tlB ln g  n i t  so hens one »
A m ix tu re  o f  2i ^ d im e th ^ i-^ a s a in d s X e  ( lg » ) ,  
21T-sodium hyd rox ide  e o la t io n  (40 m l* } . and n itrobenzene  
(9#4g*) was r e f lu x td  f o r  fo u r  hours* th e  re s u lta n t  
m ix tu re  was etea® d i s t i l l e d  when unchanged nitroben&ene 
panned o ve r and from  th e  r e d  due, unchanged s ta l in g  
m a te r ia l ( I g * )  was o b ta in e d  hy f i l t r a t io n #
2t 5~X&methyl~4~U£aina0l@ (0 *5 l» )  • was added to  
a c e tic  anhydride (10 s i# } and the m ixture was re fluxad  
f o r  five 'm inu tes* Solution was ra p id ly  a tta ined  m &  
a f te r  coo ling  a l i t t l e ,  excess ace tic  anhydride was 
removed in  vacua and the residue induced to  c ry s ta ll in e  
by scra tch ing #  Tao ac o ty l d e r iv a t iv e  cop g ra ted  from -
pe tro leum  o f  b*p* 60-80° as b e a u t ifu l c o lo u r le s s  needles 
,0m*p* 98' (0#5g*;
M ic ro  a n a lys is :-*  found: 0, 63*9; H, &*?> XI, 14*9$;
A c t iv e ' hydro gan ne ga tive  #
Cl l % 2 ^ 2  . C* ?0«£s IX, 6#4»- H, 14*3$;
A c tiv e  hydrogen nega tive*
l*#Aeetyl**2$|^dim©tl:yi~4~a£aindol@  i s  e a s ily  
so lub le . in  a lc o h o li b e m e m , acetone, e th y l ace ta te  and b o t 
l i g b t  pe tro leum , and s p a r in g ly  s o lu b le  i n  c o ld  11 g ro in .
On a d d it io n  to  w a te r th e  compound im m ed ia te ly  d is s o lv e d  
b u t  on s ta n d in g  c o lo u r le s s  noodles separated sup*
60~6L°f presumably a hydrate# A s a t is fa c to ry  en&Ly&te 
c o u ld  no t b o 'o b ta in e d  on th e  compound#
lh©  p ic  ra t®  was prepared by a d d it io n  o f  an 
a lc o h o l ic  s o lu t io n  o f  p i  o i l  e a c id  to  an a lc o h o lic  
s o lu t io n  o f  th e  a c e ty l compound, as m  immediate y e llo w  • 
p re c ip ita te #  I t  separated from  e th y l a lco h o l as f in e  
need les sup* 168°♦
H ic rosn a l.ys iss~  bounds 1 , 16*8 , X7#0f**
% ! % # %  0A ° 7 %  r e t i r e s ?  H, 16*8^#
X^BoBSo y l^ g i  !i^d im ethyl~4~a2elnd9ld#
(1 )  ." t i  5 -H m efliy l^4*us!;dndo l®  ( lg # )  was added to
benaoyl c h lo r id e  (20 ml-#) i n  w liioh i t  r a g l f l ly  d isso lved#
A fisrouXeni p r e c ip ita te  was formed qu it©  ra p id ly  and was
id e n t i f i e d  on removal o f  & em sll p o r t io n  ae 2.8 5-dimebhyl~*
4-a s a in d o lo  hydrochXotido- o f  m#p* and mixed e*p# 200°#
O n..a llow ing  tb a  main b u lk  to  stand a t mom tem perature
f o r  24 hours th e  fX occu le& t p r e c ip ita te  became c r y s t a l l in e -
and was f i l t e r e d  and re e x y s ta li is o d  from a m ix tu re  o f
e th y l a lc o h o l and l i g h t  pe tro leum  to  y ie ld  w h ite  noodles o f
v  % \
m#p* 191**JT* I t  was id e n t i f ie d  by a n a ly s is  a& &  ^
"•** 8 4 •«*
l-b e n s o v l-2 s  5-~di tt3tfryl~4r»&zsindol e hydro oh lo r id eMiin'ii«i>WiiOi(^ iiiiTrtiii»»iiiri#irti^  111ww—i;*>wftniwiMiwiiflnT r ram ww*mh'M»inVl(riii«i^ wnwijjiinuiw^i—'■niiif<i^ni^ n^mfmiTinii»iiTiiht n^n'rif  mwrtw.iiipfrntiHTiiiiimu mi rii«wJiTwiM>rininniww fiHHi
(0*3g* f 46$) *
M icro , n lye&st**.- Found? C, 66# 3| 11, 5*5? Z?» 9*7?.
re q u ire s *  0* 67*0? It, 5.2? II, 3*75?
She h y d ro c h lo r id e  was d is s o lv e d in  w a te r and
0»® e q u iv a le n t o f  2$-©odiua hyd rox ide  s o lu t io n  was added*
She' im m ediate o i l y  p r e c ip i ta te  was induced to
c iy e ta l l i& e  by s c ra tc h in g  and was r& c x y s ta ll ls o d  from
e th y l a lc o h o l .and water- to  g i v o . f im. w h ite  needles m.p*
8 1 -2 ° , o f  l-b e n g p y l-g t  5^d iine tiiy l"*4~aE aindo le . inpnohydrat®
(0*Bg*|; 94$)#
J & c ro m o ly s is t-  , Foun&i . 0 , 71.6? II, 6.1? 1, 10*5?
A c tiv e  K, Q#74$«
0 BUO re q u ire s *  C, 71*5? H, 6.0? I ,  10*45?
: A0-X4 *  * A c tiv e  H, 0 * 7 # * '
(2).: to  a coo led  s o lu t io n  o f  Zt 5 -d l® e th y l~ 4 -
esn in&ol®  (2 g *) i n  dry p y r id in e  (15 m l* ) ,  benzoyl
c h lo r id e  ( I # 6 Ed#) was' added dropv&se and w&th shaking*
S lig h t .  da rken iiig ..took  p lace  end th e  m ix tu re  became wars*
A f te r  t h i r t y  mi m ic e  the  s o lu t io n  we® poured in to  w a te r .
(200 m l. ) ' and th e  p re c ip ita te d  o i l  induced to  c r y s ta l l is e  ;
by  seeding* She l^bensoy l^2$5*d im e thy l^4 -a2 ;a indo le
h y d ra te  was re c x y a te l l is e d  from  a p e o u s  e th y l a lc o h o l m.p*.
and n ixe d  ©*p* w ith  th e  met a x ia l from  (1 ) 61-2°
(3 *0 g * l  8 # ) *
She h yd ra te  wss so lu b le  i n  a lc o h o l, ' acetone, 
d io x a m  and bensena and in s o lu b le  i n  w ater and 11 g ro in .
-  95
The moleeul® o f  w a te r was bound v e ry  te n a c io u s ly  and was 
n o t lo s t  oxi h e a tin g  in  vacuo to  7©°**** mm** wirw imiwi r ■ n w imuii *mrm w
The d e r a te  was o b ta in e d  on a d d it io n  o f  an
a lc o h o l ic  s o lu t io n  o f  g io x ie  a c id  to  an a lc o h o lic
s o lu t io n  o f  th e  benzoyl compound* I t  separated s lo w ly  as
a y e llo w  p re c ip ita te  and was re c ry  s t a l l !  as d from  g la c ia l
a c e t ic  a c id  to  form  y e llo w  lances nup* 205°#
t i l  cro a a a ly  ©i m -  .founds II #
Oie nu OMr  C6H j 9 ^  re q u ire s *  I ,  14*6p*
fo  th e  hcnaoyl compound (X g*) d is s o lv e d  i n  ■ 
e th y l a lc o h o l (10 m l*) sodium hyd rox ide  s o lu t io n  
(3  m l*) was added and the  m ix tu re  l e f t  a t  .room 
tem pera tu re  a v e rs ! gb t* fh e  e lco h o l was rep laced  by w a te r, 
by e va p o ra tio n  on the  w a te r hath and the  re s u lta n t  
p re c ip ita te d  s o l id  was id e n t i f ie d  m  2s 5~dimaihyl~4~ 
a sa in d o le  m*p* and n ixe d  m*p* 211° {0 *5 g * ; 90$) *
A ttem pted B er& oyia tion . of, .^ P h e n y l^ ^ m e tlw l^ ^ a s a in d o le * 
a )  To & s o lu t io n  o f  2-phenyl-5~m othyl~4~&uaindole ,
(X g*) in  d ry  p y r id in e  (15 r l * )  coo led to  0 ° , bertsoyl 
c h lo r id e  (0 *7  m l*) was added drop w ise; a f t e r  s ta n d in g  
a t  room tem perature f o r  one hour the  m ix tu re  was poured 
in t o  a la rg e  volume o f  water*. The p re c ip ita te d  s o l id  ( lg * )  
was f i l t e r e d  o f f  and r e c r y s ta l i is e d  from  aqueous e th y l
a lc o h o l when i t  separated as w h its  needles o f  ©*p*
275°» undepressed i n  adm ixture  w ith  m  a u th e n tic  sample 
o f  S ^ p h s i^ l-S ^ m o tl^ l-^ a ^ a lB d o le *
(2 )  2~I>h©ryt~*Hbo tb y l~ 4 ~ ^€ & & d o le  ( lg # )  was added
to  h e m o y l c h lo r id e  (10 m i#)* i n  which i t  s lo w ly  d isso lved#
A f te r  s tan d in g  a t room tem perature  f o r  fo u r  daps a sm all 
amount o f  s o l id  had separated# A d d it io n  o f  l i g h t  
p e tro le um  p re c ip ita te d  a f lo c c u le n t  w h ite  s o l id  which 
was f i l t e r e d  o f f  and d is s o lv e d  in  w a te r (20 $1#).*
A d d it io n  o f  H*sodium hyd rox ide  s o lu t io n  to  pH 6 caused 
th e  d e p o s it io n  o f  a w h ite  s o l id  which was r e c r y s ta l i is e d  
from  aqueous e th y l a lco h o l and id e n t i f ie d  hp 12*p# and 
m ixed m«p* as unchanged 2-phai^ l^5**m eth jl^4-as?sindQ le 
(0 *9£> )*
•Ox id a t io n  o f  I~ B e ftg o y l~ 2 t^d im e tlip l^4 ^a s rd n d o le »
$0  a s o lu t io n  o f  1 - hensoy l- 2 s 5 -c lm sthy l-4 -" 
a s a in d o le  hydra te , (Xg#) in  acetone (60 m l*) and w a te r 
(20. ®1.p% potassium  permanganate (4*25& *) was added* fh e  
m ix tu re  was heated u n t i l  a v ig o ro u s  re a c t io n  ensued? 
th e  are a c t !  on wm  moderated by removal o f  th e  source o f  
h e a t and a d d it io n  o f  w a te r (40 s i# )  I n  sm all p o r t io n s *
A t th e  end o f  th e  spontaneous re a c tio n *  d u rin g  which . 
manganese d io x id e  was formed* v e ry  l i t t le .u n r e a c te d  
permanganate remained* f n is  excess was destroyed by
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a d d it io n  o f  a l i t t l e  a lc o h o l and the  s&rfcure was f i l t e r e d
fre e  from  manganese d io z id o j th e  c o lo u r le s s  f i l t r a t e  was
evaporated to  sm all h u lk  ( c ir c a  7-10 m l*} under reduced
pressure# fh o  re s id u a l l iq u o r  was a d ju s te d • to  pH 4-5
b y  dropw ise a d d it io n  o f  g la c ia l  a c e tic  a c id  when a v ig o ro u s
e v o lu t io n  o f  carbon d io x id e  to o k  p lace  and w h ite  needles
wore deposited# The s o l id  was f i l t e r e d  o f f  and
re  c r y s ta l U sed from  dioxana to  y ie ld  s h in in g  w h ite
need les o f  m*p* 218° (w ith  v ig o ro u s  decom position)#
Analysis shewed the m ate ria l to  he 3~benaoylamim~6-» ■
m e th y te fr ld in e -S -e o .r l^ o s r llc  acid# A fa r th e r  s & u tl crop
was o b ta in e d  by a d d it io n  o f  a s o lu t io n  o f  copper ace ta te
to  .th e  f i l t r a t e  when th e  copper s a l t  was p re c ip ita te d  as
b r ig h t  Hu©  needles* I t  was decomposed by passage o f
hydrogen su lph id e  in to  a suspension in  b o i l in g  water#
The p re c ip ita te d  eupzlQ su lph ide  was f i l t e r e d  o f f  and
th e  s o lu t io n  evaporated to  y ie ld  a w h ite  s o l id  m*p# 216
undepressed w ith  the  3~b& m oylam ino-6~m ethy lpyrid ine-
o a rb o x y lio  a c id  above* ( lo t a !  y ie ld  0 *2  p u ;  2 !$ )*
M ic ro  a n a ly s is *  found? C, 65*7> H, 4*3? I ,  11*3:4*
69*6?- H, 4*7? H* 1Q#9£»
I n  ano ther experim ent the  m other l iq u o r  from  th e  
f i r s t  crop was a c id i f ie d  w ith  h y d ro c h lo r ic  a c id  and 
e x tra c te d  w ith  e ther# She residue,, a f t e r  removal o f  th e  
d r ie d  s o lv e n t, wna.c r y s ta l l is e d  from b o i l in g  water,
s e p a ra tin g  as colourless? p la te s  ©*p# 120° and id e n t i f ie d  
as benzole a c id  "by mixed m*p* (0 *2g# )*
3~WL tro ^ l^b e u so y l^ .g g .^d iise th y l*- 4*-asai,udol e»
2o fum ing n i t r i c  a c id  {d  « 1 *5 : 2D 22I * )
coo led  i s  raster# X~bensoyl-2s 5-d ise tky l~4-a .£ id .ndo l©  (2 g .)  
was added i n  sm all p o r t io n s  w ith  m echanic-1 s t i r r in g  when 
i t  r a p id ly  d is s o lv e d  w ith  s l ig h t  e v o lu tio n  o f  n it r o u s  
fumes# A f te r  a llo w in g  th e  s o lu t io n  to  stand f o r  X | hours , 
i t  was poured in to  w a te r (200 b£U) and the  pH a d ju s te d  to  
6 by a d d it io n  o f  21-sodium h yd rox ids  o r  b e t te r  w ith  
s tro n g  asmonia s o lu t io n *  She s t ic k y  y e llo w  s o l id  Lch 
was de po s ited  s o l id i f ie d  a f t e r  s tan d in g  o v e rn ig h t,  when, 
i t  was f i l t e r e d  o ff , ,  d r ie d  and r e c r y s ia l l is o d  from  e th y l 
a e o la te / l ig h t  pe tro leum * f l ie  r e s u lt in g  5 -n it ro - l-h e n n o y l 
~2? 5 -d im e th y l^4 *« ^ ‘' in d o le  formed p a le , ere 23 prism s
ri.iritiiiw'-rinr'innnn'r-'iiii-ii'i iiiumfir~“nnniffliT,"iw rr-rr i ■ —   i -  nrrmiriTT
n.?» 164-165°. (1 .3»>- GO;:).
IT ic rO rn a ly s is s - rounds C, 64*0; E, 4+5* *% 14*5:'* 
^©quirces 0, 65*1; 11, 4*4; 1, 1 4 *25a*
2ho n i t r o  compound i s  so lu b le  i n  acetone,
e th y l a ce ta te , dioxnne and h o t e th y l a lc o h o l; s p a r in g ly  
s o lu b le  in  c o ld  e th y l a lc o h o l, w a te r and 11 g ro in *
On adm ixture o f  ho t a lc o h o lic  s o lu t io n s  o f  th e  
n i t r o  compound and p ic r ic  a c id , th e  p i c ra te  was 
d e p o s ite d  as y e llo w  p rism s, s#p* 140-141°*
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H i oro a n a ly s is  found : I ,  15*3$,
^10*^X3^ 3*^3* 0 r equi r es® M, lo *0 $ *
fh o  u l t r a  compound proved to bo a s k in  i r r i t a n t  
and con tam ina tion  caused severe i t c h in g  for several hours*
snslndole*
(1 )  To a s o lu t io n  o f  f - n it r o - l - b e n s o y l- S :  5- 
d i® e th y l^4 -a ^ a in d o le  (2 g *)  i n  h o t e th y l a lco h o l (100 n£L.)t 
If-sodium  b y d ro x ld o s o lu t io n . .{6 *8  m i*} was added and the 
e o ln tic m  was re f lu x e d  g e n tly  f o r  10 m inutes*
il-I^droohlaade acid (6*8 s i* )  was then added md  the 
so lu tion was evaporated to dryness in  vacuo, fho residua 
was ■ extracted with water imd the insoluble 5-n itro~2g5- 
dimothyl-4-ass^dnaole was f i lte re d  o f f  and rocrysta liiued  from 
e thyl alcohol# I t  form® pale y e llo w  needles o f no 
d e fin ite  molting point but darkens at 27CT -and decomposes .. 
below 285° { l* lg *s  89$)*
Hierosmalyaisi- found: 0, 56*3; H, 4*8; II, 21 #9$*
0 ^ 8 ^  r e t r e a t .  . 8, 56*3; B*. 4*7; • M, 22*0$*
(2 )  ; . 2: 3-lE m o tl2y l - 4-a s s in d o la  n i t r a t e  (0#5g*) was
h e a te d  w ith  a c e t ic  a c id  (30 m l*) under r e f lu x  f o r  15 
m inutes# She s o lu t io n  became deep re d  in  c o lo u r  and on ■ 
c o o lin g  no n i t r a t e  c r y s ta l l is e d  o u t*  The s o lu t io n  was 
evaporated and th e  re s id u a l'd e e p  re d  gum was e x tra c te d  . ; ■• 
w ith  b o i l in g  e th y l ace ta te * A d d it io n  o f  l i g h t  petro leum
to  the extract p re c ip ita te d  a small mount o f brown so lid
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w hich  was r e c a s t  s i l i c a ,  from e th y l a lc o h o l as brownish
y e llo w  need les (0 .0 3 s .) *  2Che m a te r ia l d id  no t m e lt
h u t S low ly decomposed a t tem peratures up to  290° and 
was p ro ba b ly  id e n t ic a l,  w ith  the  compound described  i n  
( 1 ) .  She -p ic ra te * . which was. preoared by m ix in g  a lc o h o lic* * »^iwawwawor«>irnt»w<ii taw *  — w
s o lu t io n s  o f  p ic r ic  a c id  and th e  n itro -co a p o u n d f was 
r e c iy s ts l l iE o d  from  g la c ia l  a c e t ic  a c id . X t forms 
g roan !sh  y e llo w  p la te s  m*p* 235~£?* *
la icroaBalysiss.** founds C* 42*3 l H, 3*0; Wt 13*3/f*
O l^l^O'phrsr* C ^ x l^ y f r e q u ir e s *  Cgr 43* 2$ 2*31 Hf <~0 #*3^*
She a ttem pted r e c r y e ts l l ie a t io n  o f  the p i c ra te
o f  3-.nl'tjo ~ l~ b @ ttso y l-2 s3 -d in s th y l-4 -a a a in d o le  ia*p.
140-141° from  9R£ a c e t ic  a c id  re s u lte d  i n  th e  se p a ra tio n
. . fa.
o f  t  compound o f  m*p» 233 undepressed on adm ixture w ith  
th e  p i c ra te  o f  5~ ritro**2s ^■ H m athy l-4 -a sa inc lo lo *
H y d ro ly s is  o f  th e  bons&oyX group had thu s  ta ke n  p lace *
O x id a tio n  o f  3~l&%TO*X«*kmmyl~2i dimethyl-4 ~ a s a ind o le *iiii.in].iiia[iTir"itiTr'i''niiTiniitrTrrnnirTr,^ rri---))ri.i'iir   "—' ~i i in "v 1 n r rvr~"  —jh..—-.     ■■   * •>•*«!* •■ ■-...*«.  
fo  a s o lu t io n  o f  th e  bensoyl compound (X g*) i n  
acetone (40 ml#) end w a te r (40 m l*) was added 
po tass ium  permanganate (4 *3 g *) and the ini x t  a re  was re  f lu x e d  
f o r  3D m inutes when o x id a t io n  to o k  p la ce  and manganese 
d io x id e  was p re c ip ita te d *  Unused o x id is in g  agent was 
des troyed  by a d d it io n  o f  e th y l a lco h o l m d  b o i l in g  f o r  a 
s h o r t t im e . The manganese d io x id e  was f i l t e r e d  o f f  end 
th e  c o lo u r le s s  f i l t r a t e  was evaporated to  sm all b u lk
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a n d ' i t s  pH ad ju s te d  to  3 by a d d it io n  o f g la c ia l  a c e tic  
a c id * tDh® re s u lta n t  s o l id  was f i l t e r e d  o f f  and 
c r y s ta l l is e d  from  d ioxane i i t  formed w h ite  needles and 
was id e n iio ? ft  i n  a»p* and mixed m*p* w ith  3**bensoylamino»* 
&*me ib y lp y  r i . d i 2»o arbo3 ^ rlic  a c id  m*p* 218° (0 *Jg* % 
p re p a re d  by o x id a t io n  o f  l*~bemoyl~2 s 5 -d i© e th y l-4 - 
a s a l n d o l e *
3*4tttro-*2»5-dlmethyl-4-asaindole £ lg> ) 
d is s o lv e d  in  a c e t ic  e c id  (20 m l*) was shaken i n  &n 
atmosphere o f  hydrogen a t mom tem perature and normal 
p ressu res  o s i r i  10$ p a lla d iu m  on cha rcoa l as c a ta ly s t .  
She th e o re t ic a l q u a n t ity  o f  hydrogen was taken up 
f a i r l y  s lo w ly *  . fh e  c a ta ly s t  was removed by f i l t r a t i o n  
and th e  f i l t r a t e  evaporated to  dryness under reduced 
p re ssu re * fb a  re s id u a l deep re d  o i l  cou ld  no t be 
in du ced  to  c r y s ta l l is e  and s ince  i t  appeared to  be some­
what 'u n s ta b le  aa dem onstrated by the  fa c t  th a t  i t  
darkened on s ta n d in g * i t  was converted  to  the 
a ih y & ro e lilo r id e  by s o lu t io n  in  e th y l a lco h o l and passage 
o f  d ry  hydrogen c h lo r id e *  On a llo w in g  to  stand a p a le  
brown s o l id  was depos ited  which was r o e r y s la l i is o d  from  
95$ a c e t ic  a c id  and o b ta in e d  as sheaves o f  t in y  w h ite  
needles sup* 301-20 2^ (decoop*).
-  1 0 2  -
IIIc ro a n & ly  s i at~ founds 0, 45*55 ■ Hf 5*7* B, 17#8$ CX. 29*<$* 
°9 % 1 !V  2HC1 'w q ja ire e t C, 46.1$ ■ H, ■ 5*6$ I *  -17*95 01 i  20*25$
• The d ih y d ro o h lo lid o  i s  ra th e r  u n s ta b le  i n  s i r
darkening- to  a brown powder*' ' I t  possesses a p e n e tra t in g
g e r l i c - l i k o  odour*'
3 -A m im -2s5 -d im e th ? l-4 -as ;a ind o le  d ip !c ra te  was
d e p o s ite d  as sheaves o f  orange y e llo w  la nce s  s .p *  ;2D5-6°
.(deoQ&p*), when a lc o h o lic  s o lu t io n s • o f  p ic r ic  a c id  and th e
amino compound were mixed and l e f t  t o ' stand*
l ic r o a n s ly s ie s -  Found! 1* SO UjyV 
C g E ^ l j*  r a q u ix w  H, 20*23$*.
; f l ic  amino compound was fu r th e r  c h a ra c te ris e d  by
conversion to  >-acetyla.M ino^l-ac@ tyl-2:5~climat!wl~4-
ase indo l© * A l i t t l e  o f  th e  crude amino cosDouhd was
re f lu n a d  f o r  15 m im te s  w ith  an excess o f  a c e t ic
anhyd ride  and th e  so lve n t removed by d i s t i l l a t i o n  i n  vacuo*
She-.: re  pi due was induced to-. c ry s ta l 11 £0 by t r i t u r a t i o n  w ith
e th y l  a ce ta te  m d  ,.waa r o o r y s t i l l ig a d  from  aqueous a lc o h o l
and o b ta in e d  as w h ite  needles m*p* 222~2Zf*
Mieroanalysiss- Founds 0* 63*4? B, 6*2$ Bf 17*1$* 
requires: ; :. C, 62*7$ B, 6*1$ I ,  17*15$.
5~Ber senesuso- 2$ 5-  d i m e th y l-4 - asa i n&ole*
So a coo led s o lu t io n  o f  an ilin e  (0#8g*) i n  
5 !^by& ro chloric a c id  (20  s i * ) ,  a s tro n g  s o lu t io n  o f  sodium 
n i t r i t e  was added u n t i l  d ia x o t is a t io n  was com plete, shown 
b y  a c o lo u r  re a c t io n  w ith  s ta rc h  io d id e  paper* fb e
•** 103 **
dl&soxxiu© s o lu t io n  was added to  a c o ld  s o lu t io n  o f  
2$ 3^d im ot!ayl-*4*asaindole (2 g *} i n  2H~fcydro c h lo r ic  acid# 
g l-S od ium  hyd ros ide  s o lu t io n  was the n  added c a r e fu l ly  
u n t i l  the  s o lu t io n  was Just a lk a l in e  when a b r ig h t  y e llo w  
gUSB^f p r e c ip i ta te  was formed# ' S h is  hardened on s tan d in g  
and a f t e r  c r y s a t i o n  from  aqueous . a lco h o l was 
o b ta in e d  as b r ig h t  ye llo w -o ra ng e  needles o f  ,3-b©nzeneago«- 
2 15 -d im o th y l-4 -sg aind-ola ©»p* $08° (2»43»* 10$)*
M ie ro a n a ly s is } -  Ita m d i C, 72*0; H, 5*9! Ht 22*6g£*
% 5 % 4 ^4  C| /2 *0 ; Hf 5*6; 2 2 »■■%■$*
fh e  as© compound was s e n s it iv e  to  l i g h t  and 
darkened on exposure# A d d it io n  o f  an a lc o h o lic  s o lu t io n  
o f  p i c r ic  a c id  to  one o f  th e  mo compound p re c ip ita te d  
a b r ig h t  y e llo w  n ic r a te » which a f t e r  r e c r y s ta l l ! s a t io n  from  
g la c ia l  a c e t ic  a c id  was o b ta in e d  as b r ig h t  y e llo w  needles 
©♦p-#'280-*282? (decoap#)#
m c ro a n a ly s is t- ,  Sbundt 0* 52*3? B, 3*5? H» 2 0 *# #
06H^O*|iI3 re q u ire s : 0, 52*6; B , ' 3*6; H, 20*45^#
A ttem pted B e n zo y la tio n  o f  5-BeBgenes£0~ 2t  5 -d i•m etby l-4 -asa in d o le » 
A ttem pts to  bens©yiate t h is  compound were c a r r ie d  
o u t  em ploying th e  methods described  above in  the  attem pted 
b e n s o y l& tio n  o f  2^phenyl-5 -© et^§rl-4^a jas indo le f bu t unre&otcd
s t a r t in g  m a te r ia l was recovered q u a n t ita t iv e ly *
1 -B en& qy l- 2s 5* dlmetb yl~4~as; e i n&ol © *
« B »  a ^ V M » ^ - « i ^ yirn rw w >ii<W>'|i  w I' f fM J iW iu t t» ii» g i|w«<>WMBfcwi*wi»d <rWiH unitw i; «  I tw i r ^ w ’ ig w w p* --- m s  » p  i i i i  i  n iiBnW W B H W H W y
So a s o lu t io n  o f  benaenedl&sositta c h lo r id e
p re pa re d  by d ta s e t ls & t io r  o f  a n i l in e  (0*2g+) and cooled 
to  0°0» a s o lu t io n  o f  l- "b e iis o jl-2 s ^d im e tl3 ^ r l-4 -a 2 a lz id o l0  ( lg * )  
i n  h y d ro c h lo r ic , a d d  (20 i fU )  was added and the  coo led 
s o lu t io n  rendered ju s t  a lk a l in e  by a d d it io n  o f  22$~sodiu® 
hydroxide*. At pH 6 a b r ic k  red  p re c ip ita te  formed which 
was f i l t e r e d  o f f  and. re  c r y s ta l l is e d  fro©  aqueous e th y l 
a lc o h o l. (c h a rc o a l)  as a p a le  orange s o l id *  F u rth e r  
r e c a s t  a l i i  c a tio n s  remerod th e  a p lo u r  and th e  f in a l  m ie i ia L  
separa ted  i n  th e  form  o f  w h ite  need les 78*80°
(0 *B 5 g *)*  fh e  m e lt in g  p o in t  was undepressed on adm ixture   ^
w ith  tn a u th e n tic  epecimen o f  l^ b e n ^o y l*2 ? 5 *d i© e tliy l*4 -w . 
a z a in d o le *  fh e  c o lo u r  was presumably due to  h y d ro ly s is  o f
a sm all amount o f  th e  benzoyl d e r iv a t iv e  to  2;!>*dim ethyl-*'
■ 1 '
4~azsfndo le  and the  c o u p lin g  o f  the  l a t t e r  *d.tb 
benzenediassox&ua c h lo r id e  to  form J-benzsneazQ-Si 5 -d ia e th y l*  
4*as-a in4ole*
F is s io n  o f  3*Benzeneaso*-^J^dloe thy l~ 4~ & ss indo le *iniM>i«i>ii urn in m itiinciiii rniiwi>nriiii)pio('rirwr*rir*'~ijr~r"~i—r Trw‘,-|iii r - “ r --T-ir   -  ■——— — ,  ■*..■■. ■
3-Bcn2;em aso-2: 5 -d in &thy l-4 *~aza indo le  ( lg > )  
d is s o lv e d  in  g la c ia l  a c e t ic  a c id  (01 i£U ) was shaken i n  
an atmosphere o f-h yd rogen  a t  room tem perature and pressure
— 10 5
u s in g  p a llo d is e d  eh&reofit a© c a ta ly s t*  Bydxoge%
e q u iv a le n t to  th ro e  m lo ® , was taken up v a ry  ra p id ly *  
A f te r  removal o f  th e  c a ta ly s t ,  the  o ra ng o -ya llo w  f ix t r a t©  
was evaporated to  dryness in  vacuo* and the  res idua  
re f lu x e d  f o r  15 s i  nu t 0 a w ith  a c e t ic  anhydride (20 m i* ) .  
TJhch&nged a c e t ic  anhydride was removed under reduced 
p re ssu re  and th e  re s id u e  t r i t u r a t e d  w ith  e th y l ace ta te* 
fh e  r e m i t  ant s o l id  was re e iy s ta l l i& o d  from mucous e th y l 
a lc o h o l and o b ta in e d  m  w h ite  needles m*p* 2-33-22X° -and 
showed no depress ion  o f  m e lt in g  p o in t  on adsslxfcur© m th  
3 - a c e ty l B is ino-l-ace 'fcy l-S i ^ d im e th y l-4 -u rs in d o le  
(0.#,6g*s 60^)*
Tim e th y l ace ta te  m tk o r  liq u o rs ?  on e vapo ra tio n  
y ie ld e d  a o e ta r i i id e *  id e n t i f ie d  by sup* and mixed sup* 
1 1 4 ° .
3-B ro m - l- 'b c n ^ d y l-  2s 5- d i m e tfe rl~  4-  sd ndo l e *
To- a s o lu t io n  o f  l~ teasoy l~2$  5-d im ethyl~4~
a sa in d o l#  h yd ra te  (2 *2 g *) i n  g la c ia l  a c e t ic  a c id  (30 mX*)f 
o m  e q u iv a le n t o f  ta o a in e  i n  a c e t ic  a c id  (12#8 s&* o f  
1,0$ bromine in  a c e t ic  a c id ) was added dropw ise* She 
up take  o f  b ro s in o  was ra p id  and th e  s o lu t io n  was a llow ed 
to  stand o v e rn ig h t a t room tem perature# I t  was then  
evapora ted  to  dryness under reduced pressure, and the  
s o l id  re s id u e  e x tra c te d  w ith  h o t w a te r and one e q u iV c le n t
o f  H-soclium hyd rox ide  s o lu t io n  (8  m l*) was added to  
p r e c ip i t a te  a w h ite  s o l id ' which a f t e r  s tand ing  in  th e  
r e f r ig e r a to r  o v e rn ig h t was f i l t e r e d  o f f  and re c r y s ta l l is e d  
f r o m e th y l a lc o h o l*  Ih e  3~*Irom o~l~be&zoyl~2s 5~ d lm e thy l-, ■ 
4~a%si.ndols was o b ta in e d  as c o lo u r le s s  la nces  m#p* 14fiP 
(X .S g rt 6 0 £ ).'
lic ro E B a ly s is s -  Bounds : C* '58*3l H* 4*0; II, 8#35? B r, 2
016E | ^ O l^ r  re q u ire s *  O, 53#3l II, 3*95? I ,  8*5 ; B r, 24
0 x 1 1 l io n  o f  >*Bromo^l-l?ensojl^2i 5-diiiotte'l*~4^ngaindol0*
IkV<|i ir*iir*iiii>MW«iiTTiJwiit>N/*» |ii^ iT<l'»rwii)*'rt»,<i>im>r-iri»|i^ >iiiiWh^ iir<ri>Ti,>riii'iMWrtiW|iriiWiig>i-wi* i i«r|r i| gioi#iTi^ia#iw|:i>»wiriii#ui*»irr |IHilln111 miw.1 irfMiw^ np imnii n i l  ungum m nymmi muw<«'in■ ■ ni»ril'" nirmtnrft
To a so lu tio n  o f  the hxom  compound (lg*) in
acetone {40 ml#) and w a te r (40 p o ta s s iu m -
pem angnm t©  (4*2g#) was added# th e  m ix tu re  was heated 
g e n t ly  u n t i l  a v ig o ro u s  re a c t io n  sot i n ,  S h is  was a llow ed 
to  proceed to  com p le tion  when excess permanganate was' 
destroyed  w ith  e th y l a lcoho l#  She p re c ip ita te d  manganese 
d io x id e  was removed by f i l t r a t i o n  and the  c o lo u r le s s  
f i l t r a t e  evaporated to  sm all b u lk  under reduced pressure* 
.A dd itio n  o f  g la c is !  a c e t ic  €.eid caused the  e v o lu t io n  o f  
ca rb on  d io x id e  and p re c ip ita te d  a W hite s o l id  which was 
f i l t e r e d  o f f ,  d r ie d  and re c x y o tu ll is e d  from  Hexane to  
g iv e  w h ite  needles# Tho. m a te r ia l was id e n t i f ie d  by m*p# 
and mixed ®#p* mo 3~bensoylamino~6~siet hy lpy  r id in o -2 ~  
c a rb o ^ y llc  a c id  (0 *3 S*t 3&$)•
(1 ) So a s o lu t io n  o f  f j^ l lm e th y l^ ^ a s H n d o le  ( 2 g * ) . .
i n  g la c ia l  a c e tic  a c id  (30 aL»)t • bromine (2*2g»|
1 e q H v a te n t)  i n  a c e t ic  a c id  (22 m l* ) was added dropwise 
when th e  bromine c o lo u r  r a p id ly  d isappeared. On a llo w in g  
th e  m ix tu re  to  stand a t room tem peratura  a mass o f  w h ite  
need les were dene e l ted * *Eh©.se were . f i l t e r e d  o f f  smd 
r e c r y s ta l l is e d  from  g la c ia l  a c e t ic  a c id  when ro s e tte s  o f  
w h ite  need les sup* 255°  (decamp*) were ob ta ined* »$ h is
(3 *4 g * l 8 2 ^)*
M lc ro anaHpsts*-  'founds C.f 34#5; II,  3*6; II, 8#8&*
C r t I H B r  re q u ire s * ' 0 , 35*3? H, 3*3? I ,  3*15^*y  J  .c .
She hydro bromide was converted  in to  ^b ro m o -
£ *5~dlm ethyl##4~asHndole by s o lu t io n  in  w a te r (20 m l.)  and
a d d it io n  o f  one e q u iv a le n t o f  M~sodium hyd rox ide  s o lu t io n .
when a w h ite  s o l id  was depos ited* I b is  was re c x y s t a l i i  sod
from  aqueous e t h y l . a lco h o l and o b ta in e d  as w h ite  p rism s
®#p* 238-9° (decamp# and sublimation)*
111 cro snaly H  ss -  founds H* 12*% *
C g llg ^ B r re q u ire s : H, 13*0w*
( 2) 3 -B ro m o -l-b e n so y l-2 f 5*-dimethyl-*4-a5sadndole
(0 *  5g#) was d isso lve d  i n  e th y l a lc o h o l (5  m l.) and IT-sodium 
h yd ro x id e  s o lu t io n  (2 *5  m l.)  was added* The m ix tu re  was 
a llow ed  to  stand a t room tem perature f o r  24 hours when 
an equal volume o f  w a te r was added* On fu r th e r  s tan d in g
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3~bromo~2*;!i^dimethyl~'4~&&ai»dol© m is depos ited , cup* and 
m ixed m*p* w ith  an a u th e n tic  specimen » 239° (decomp* 
w ith  s u m m a tio n )  (0 *3 g .:  90$)*
3~Xo do-* 2; g ^d iiB e th y l^^a g a d n d o le *.
2o 2* 9^dt©at!^1^4^assindoX® (2 g *) i n  e th y l 
a lc o h o l (50 © I*) X^SH-iodina i n  potassium  io d id e  
s o lu t io n  (14 *4  s i * )  was added* and the  m ix tu re  a llow ed 
to  stand f o r  som® days a t room tem perature* I t  m®  
th e n  made a lk a l in e  by a d d it io n  o f  28-* sodium hyd rox ide  
s o lu t io n  when the  excess o f  io d in e  was destroyed  and a 
w h ite  s o l id  was depos ited* I b is  was r a o r y s ts l l is o d  from  
d ioxane when c o lo u r le s s  needles o f  5~Xodo-*2? 5~clime th y l-
. rnim m na  iJ iv n lp w f lW M irw i ii i ,» W i^ w i t| iO T < r iw r< i iw i iw n ^ - ^ [ j i< n - ii> * » » ii i« * i r « » M
4 -g re iM o le  gup# 139-90° (d a rke n in g ) (3#2g*$ 86$) were
o b ta in e d *
M ic ro a n a ly s ia j-  Found* 0» 39*3? I f ,  3*7? 1% 10*5; I ,  49*Q$*
C gllgH ^ re q u ire s *  0, 39*7? H, 3*3? B, 10*3? I ,  46*7$*
3— Io d o ~ 2 j5-d im e tkyX -4-a n a in d 0le  i s  s o lu b le  i n  
acetone, e th y l a lc o h o l, e th y l a ce ta te  and s p a r in g ly  
s o lu b le  i n  aqueous dioxsmo# I t  i s  somewhat u n s ta b le  and 
lo s e s  io d in e  on s ta n d in g  and darkens in  co lo u r*  Xhe 
p i  c ra te  was o b ta in e d , on a d d it io n  o f  an a lc o h o lic  s o lu t io n  
o f  p ic r ic  a c id  to  an a lc o h o lic  s o lu t io n  o f  the  iodo 
compound, as a y e llo w  s o l id ,  which a f t e r  re c ry s t a l i i  matron 
from  ’g la c ia l  a c e t ic  ac id -fo rm ed  b r ig h t  y e llo w  la rc s e  ta*p* 
218-9° ( deoo mp * ) •
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M le rohns lys i© s-  founds N, 13-75$. *
C0 H0 n r2 * C ^1 I^07 1 ^  re q u ire s  If* 1 4 * 0 g *W* */ £ . O ^ f ^
3~. ?U do- 2 s l^d im c th y l~ 4 ~  asa lndo l e *wift^ iii ii^ ,Ttiwriim»Miiaiiwi»<mii<iii>iaai^ a>;ilMi^ ,iiwiNwi>)i»iw,iiiw<aii<»ig»Wiitaww-»>wf<iiw^i 'rm<frnun*
' 2 i5-H m etb3rl-*4-^srdndole { 2 g * } , ch lo ro fo rm  (12 aL*) 
and e th y l a lc o h o l (32 m l*} wom  fe f lu x e d  g e n tly  i n  a f la s k  
f i t t e d  w ith  a d ropp ing  fu n n e l, a mercury sealed s t i r r e r  and 
a r e f lu x  condenser# A s o lu t io n  o f  potassium  hyd rox ide  
(20g#) i n  w a te r ( 2 4  Ed*) was added dm pwise ove r a p e r io d  
o f  two hours* ' As, each drop o f  a lk a l i  was added re a c t io n  
to o k  p lace* the  s o lu t io n  becoming o ra nge -ye llow  i n  c o lo u r 
and a w h ite  p r e c ip ita te  form ing* A f te r  the  a d d it io n  the  
m ix tu re  was re f lu x e d  f o r  a fu r th e r  hou r and then  a llow ed 
to  co o l*  fh e  p r e c ip ita te  o f  potassium  c h lo r id e : was 
f i l t e r e d  o f f  and th e  y e llo w  f i l t r a t e  was evaporated to  
dryness i n  vacuo when a deep red  s t ic k y  t a r  rena insd* . 
f h i s  was e x tra c te d  th o ro u g h ly  w ith  successive p o r t io n s  o f  
b o i l in g  w a te r, decan ting  th e  c le a r  l i q u id  from  the  t a r  as 
much.as p o s s ib le *  Th® combined e x tra c ts  were decanted from 
any t a r  w h ich 'had depo s ited , which was re -e x tra c te d  v& tk 
b o i l in g  w a te r, and evaporated to  sm all b u lk  and a llow ed  to  
s tand i n  th e  r e f r ig e r a to r  when sheaves o f  p a le  y e llo w  
ne ed le s  were deposited* Them were re e x y s ta l l ! r e d  from ho t
rfcer and .proved to  be 3~ a ido-2g 3 -d im e tliy l-4 -a sd L n d o lemf*B*n*vnwhw*n*p,
m*p* 229~4X° (d a rke n in g  .and su b lim in g ) (0#B5g*s 26$)*
from  the  re s id u a l t a r  no f a r th e r  id e n t i f ia b le  m a te r ia l
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co u ld  "bo obtained#
M io r© ana lys tss-  ‘Pounds 0 , 69*0; H* 5*6* B» 16*0#*
°10%0OUg re q u ire s * C, 69 .0 ; H, 5*75; H» 16*1#*
Ih e  aldehyde i s  s o lu b le  i n  the  usua l o rg a n ic  so lv e n ts
and • ad so i n  h o t ■water? i t  sublim es re a d i ly  a t ICO0/
0*S  m«m* A d d it io n  o f  an a lc o h o lic  s o lu t io n  to  an a c id ic
a lc o h o l ic  s o lu t io n  o f  2 i^d in itro p h o n ^ rlh ^d r& ^e n o  p re c ip ita te d
b i lg h t  red  prism s o f  the  t i ^ d in itro p h c n jr lh y d rs s o n o  m*p#
31?®0 * fh e  m a te r ia l was extrem ely in s o lu b le  i n  o rg a n ic
s o lv e n ts  and cou ld  n o t be r e c a s t i l l i s e d .  A s a t is fa c to ry  ■
o ie ^s n ta x y  a ia ly s is  was- n o t ob ta ined*
• $h© p i o ra te * which was o b ta in e d  on a d d it io n  o f
an a lc o h o lic  s o lu t io n  o f  p ic r ic  a c id  to  an a lc o h o lic
's o lu t io n  o f  the  aldehyde* was re c ry  s i  o i l !  sod from
a e e to n itx H ©  and gave y e llo w  needles sup* _ 234-5°*
K ic ro a m ly s is  showed i t  to  be so lva te d  w ith  one m olecule
o f  a e e to n it r i le *
Mi cro  a n a lys t s* ~ Pounds !?, 18*6#*
°10% 00 I 2* * C ^ C I  re q u ire s : !?, 18*9##.
fh e 's o lv e n t  o f  cry a t a l l ig a t io n  was lo s t  a t 120°
i n  vacuo f o r  2§ hours* She r e s u lt in g  p i  o ra te  had an ia*p*
250-251°.
M icro  a n a ly s is * --  Pounds n y 17*3$#
C10% 0^J 2* re q u ire s : 11* 17# 4# #
-  I l l  -
Condensation o f  2i ^ M g io t l iy l-^ a ig a lr id Q le  w ith  bemal&ehyda.
So. a s o lu t io n  o f  2t ^ d la o t l^ r i- ^ a s s d n d o lo  (5&*) 
i n  e th y l a lco h o l (60 m l#)* bemaldahyd© (4 g *) and 
2 sodium hydvoMdo  s o lu t io n  (7  ©1#) m m  added and the 
m ix tu re  l o f t  a t .mom tem perature  f o r  tw en ty fo u r  hours* 
A f te r  o m  ho u r m inute w h ite  m e dies- began to  separate and 
a t th e  end o f  the  a l lo t t e d  f in e  th e  s o lu t io n  was f i l l e d  
w ith  a mass o f  w h ite  c ry s ta ls *  Shese were f i l t e r e d  o f f  
and re c ry s t a l i i  sod f  mm e th y l a lco h o l when 2~3tyzyl~5~ 
me th y l~4~ezsdndola separated m  b e a u t ifu l w h ite  noodles* 
sh rinJ& ng  a t 128° and m e ltin g  a t 154-5° (3 g»»* 8Q?I}*
mere a n a ly s ts*~ founds C* 75# 5* H# 7*2f I*  8*5f
■ A c tiv e  B* 0 .3 1$ .
2 0 /ftsO H  r e c iu l r e s t  0 *  7 3 # 6 | '  H , 8 * 0 *  I *  8 . 6
XQ *  *  *  A c tiv e  I lf  0.92$*
Ih e  m a te r ia l i s  so lu b le  i n  acetone» h o t e th y l 
a lc o h o l*  h o t berusene and s p a r in g ly  so lu b le  i n  c o ld  e th y l 
a lc o h o l.  I t  i s  in s o lu b le  i n  c o ld  w a fe r and l ig r o in *  .
Condensation o f  l~Bensoyl~2s 5~dimetbyl~4~asa iiid P le  w ith
w w> i  r  rm i f»~ i  T iT riy r r *t »*w>t rw^iwrt r f <' i i ^ innrn i rrny*in>~<iwiii i <ht< ~i»nrnn»»r - my w  irn> w m  TW*ijm< rririfiri»«f» i n ^ r ii n r i ^ i i n w ^ iif inn^TrijrinnWffn'iSni^^i i i r ^ iiV irm nwnnffW ii' ^ i n iiO u ii^  *rBiVTri '- in ‘ r r ' , -i(ii .iiiM r-m B
benzol defcrde.if»i>I'lmwiepunnn niw nr W"i*nftT'B»w w»
l-Bensoyl*#25 5#*dim ethyl-4^aisaindole ( lg # )  was
d is s o lv e d  i n  e th y l a lco h o l (12 m l.)  and hanseldehyde 
(0#8g*) and 2H~ sodium hyd rox ide  s o lu t io n  (2  m l.) wore 
added. A f te r  s ta n d in g  a t room tem perature f o r  24 hours 
th e  mass o f  c ry s ta ls  was f i l t e r e d  o f f  and r e c a s t  a l i i  sod 
from  e th y l ’ a lco h o l to  separate as w h ite  needles
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(0*7g*», 60$) id e n tic a l, in  a.p*; and undepressed, on . ... 
mixed m#p# w ith  the m ateria l obtained by condensation' - 
o f  bensal&ehyde w ith  ZtS^di©ethyl-4~&saindel©*: - lemovaL ' 
o f  the benssoyl• group by hydro lys is* had-thus taken 
p lace  fo l io  wad by condensation o f  the lib e ra te d  ■ ■ 
t i  5 -disa@thyl-4**a2:indole w ith  bensaldehyde to  y ie ld  ■ 
2^sty3^1-5-*methyl-4*-a©aindole. •
g enyl e th y l-g f^gQ'th?/i~4*»asai M o l e *
ifc A >in bphw» i^|i #jitwwi i r mt ji mw n>< »<f jir» rr>wt »ai ian ^ i^ »»w>iiiii|ih<> »r pjg» -o wwiw ;»■» ftngarai^ ff'«»
A so lu tio n  of 2 -s^xy l-^m o tb y l-4 -a sa in d o le  { I g . j
i n  g la o ia l a c e tic 'a c id  (SO iniU ) f was si2&ken mec.hsi&oaXly
i n  m  atmosphere o f hydrogen* a t mom temperature and
atmospheric pressure*, Ballad!sod charcoal (10$ fd*s
0*2g*} was employed as ca ta lys t and the  uptake o f hydrogen
was- rapid* one molecular equivalent being absorbed in  %
minutes* Ihe c a ta ly s t was removed by f i l t r a t i o n  and the
c le a r  so lu tio n , which exh ib ited  a b e a u tifu l blue
fluorescence* was evaporated to a gum.' Ix t tu ra t io n  o f
the la t t e r  w ith  e th y l acetate caused the separation o f
minute white needles o f  2 ^ -p h a ry le th y l~ e th y l-4 ~
assnlndolc* fh® m aterie l was reory at a l i i  cod' from e thy l
acetate and had ©#p* 245-24^ { darkening and sublim ing)
(0*75g#i 7?$)* A couple was sublimed a t 160°/12 ®.m*
f o r  elementary m icroansly is is^
found: . ,0 *  81*45 B* 6*6f H* 11*8$*
®X(Pl6®2 re Shires: 81*35 H, 6*&i B* 11*9$#
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The compound i s  so lu b le  i n  a lc o h o l, a c e tic  
a c id , h o t e th y l a ce ta te , ho t b m m m  and h o t acetone 
and s p a r in g ly  so lu b le  i n  c o ld  e th y l a ce ta te , benzene and 
acetone and almost in s o lu b le  i n  w a te r and ll.g ro .in *
B e n zo y la tlo n  was attem pted u s in g  the  methods 
d e scrib ed  above f o r  the  benzoyl a t io n  o f  2 ;5 -*d im e thy l-4 - 
asa lndo le*. b u t was unsuccessfu l % unchanged s ta g in g  
m a te r ia l be ing  recovered { p a n t i ta t iv o ly  i n  a l l  cases*
nermanganatc*
2 -S ty ry l-*3^m cth y l^4^aza in do le  ( ig * )  was re f lu x e d  
i n  acetone (30 i tU )  w ith  potassium  permanganate (2#6g*) 
f o r  o rn  hour* Any s l ig h t  excess o f  o x id is in g  agent was 
destroyed  by a d d it io n  o f  a l i t t l e  e th y l a lcoh o l and the 
p re c ip ita te d  manganese d io x id e  was f i l t e r e d  o ff#  The 
c o lo u r le s s  f i l t r a t e  mm evaporated to  dryness and the  
s o l id  re s id u e  c r y s ta l l iz e d  from  d ioxa re* from  which 
2~sty  r?l*»5-meth y l~ 4 ~ a sa lndole If-o x j.d& separated as t in y  
w h ite  needles m»p* 243-24S0 (0»5£»)« On e ra p o ra t io n  o f  
th e  dioxane mother l iq u o r s  a s o l id  res idue  o f  in d e f in i t e  
m*p# remained# On h e a tin g  i t  s in te re d  and m elted between 
105-130°* bu t c r y s ta l l is e d  from  e th y l a lc o h o l, when1 i t  
separa ted, as f in e  w h ite  needles m#p* 1 5 ^ #  undepressed on 
m ixed m*p* w ith  2 -*s ty .iy l^5 -m e thy l^4 -usa indo le  so lva ted
w ith  e th y l a lcoho l#  The o x id a t io n  p roduct gave the
fo l lo w in g  f ig u re s  on mi or© a n a ly s is * -
found* ' C, 76*7$ H, 5*B$ 1, 11*2^*
% 6% 4P %  re q u ire s : C, 76*8* H, 5*6? H, 11#2^*
The p i  c ra te  was ob ta in ed  on a d d it io n  ’o f  sn a lc o h o lic
s o lu t io n  o f  p ic r ic  a c id  to  an a lc o h o lic  s o lu t io n  o f  the
m ate ria l.#  I t  was r e c iy s ts l l iB e d  from  g la c ia l a c e t ic
a d d  to  to rn  y e llo w  needles m*p* 228-229° (decora#)
M icro  a n a ly s is * -  Bound* ’ C* 53* 2$' B, 5*3* M, 14*05
re q u ire s : ■ 0, 55*1* ’ Ht 3*6* I ,  14*
• A" usemacetyl - de r iv a t iv e  was ob ta ined  on h e a tin g
the'compound w ith  an excess o f:--ace tic  anhydride f o r
f i f t e e n  m inutes# ■ I s o la t io n  was e ffe c te d  by evapo ra tion
i n  vacuo# and c s y s ts l l iz e t io n  o f  the  s o l id  res idue  from  -
aqueous e th y l' a lc o h o l, ■ when w h ite , re e d la s  separated sup*
144*145°..
B lc ro a n n ly s is s -  ' K iund; C, 73.5? S* 5.5? 5, 9.6&S.
c1 # 1 6 °2 h2 re q u ire s ; C» 74 .0 ; II* 5 .5 ; S'*
B e nzo y la tio n , employing the  methods described  
above- f o r  the  p repa ra tion , o f  l~ b e m o y i~ 2 t5 -d im e th y l-4 ^  
a z s in d o le , wm  unsuccessfu l, the  m a te r ia l be ing recovered 
unchanged#
o f  2 -g ty i? /I-g -'m e th v i-4 -a sa in c io le  B~o
The I -o x id e  (0 *5 g *j#  d isso lve d  in  e th y l a lco h o l 
(20  u l * ) f was shaken i n  an atmosphere o f  hydrogen a t room
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tem perature  and atm ospheric pressure  f o r  two days, 
p a lla d iu m  on charcoa l (0#2g*) be ing  employed as c a ta ly s t#  
The-hydrogenation  proceeded v e ry  s lo i& y  and I n  a l l  2 
m o le c u la r e q u iv a le n ts  were absorbed# A f te r  f i l t r a t i o n  o f  
th e  c a ta ly s t  th e  f i l t r a t e ,  which e x h ib ite d  a b lue 
flu o re sce n ce  was evaporated to  dryness under reduced 
p re ssu re  and th e  re s idu e  induced to  c r y s ta l l is e  by 
t r i t u r a t i o n  w ith  e th y l ace ta te* O ^ y s ta l l ig a t io n  o f  th e  
m a te r ia l from  e th y l ace ta te  caused the sep a ra tion  o f  w h ite  
n e e d le s , id e n t ic a l  i n  m*p*- and undepressed on mixed sup* 
w ith  2 -^ -p h c n y le th y l-5*®e thy lM ~ aza i.ndo ie  described  - above*
Attem pted . condensation o f  3~acstamido,^2$ g ^d lm e th v lp y ri dine.
A s o lu t io n  o f  5 -£ ,cc ta .i3 ido -2 i6^d im ethy lpyrid ina  
( I g * )  and bensaldcliydc (0 *8 g .)  i n  e th y l a lco h o l (12 m l* } , 
to  which Z ihm oX m  hyd rox ide  s o lu t io n  (1 *4  ©1*) had boon 
added, was a llow ed to  stand a t room tem perature f o r  
tw en ty  fo u r, hours* The c le a r  s o lu t io n  was d i lu te d  w ith  
w a te r and the  m ix tu re  steam d i s t i l l e d  to  remove 
benzaldohyde* The re s id u a l aqueous s o lu t io n  was sa tu ra te d  
w ith , po t need urn carbonate and a f te r  s tand in g  in  the  ic e  chest 
th e  depos ited  c ry s ta ls  were f i l t e r e d  o f f  and re e ry o ta lis e d  
from  bensene, se p a ra tin g  as. w h ite  needles m*p* 119°
"-a.- a
(0 *7 5 g * }# The m e ltin g  p o in t  was undepressed on adm ixture ^
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w ith  an a u th e n tic  specimen o f  th e  s ta r t in g  m a te r ia l,  
3~ ace iam ldo-2 :6 -d im e thy l p y r id in e *  ...
A ttem pted Condensation o f  2~Phe^l~5~® © t^l~4~n£uinctQ le 
w i th  bensaldehyde,m ^  a «#*■->* rtw» iTaw*»rtnTTaff>aw^ ^
2 -P h e n o l-5 -m e th y l-4 -a sa in d o le  {Q#5g*) was 
d is s o lv e d  in . h o t e th y l a lco h o l (15 ml#} and a f t e r  
c o o lin g  to  room tem pera tu re» .bemaldohyd© (0*25  s i * )  and 
2 1 -sodium h jd rosdde  s o lu t io n  (2 ml*) wore added# A f te r  
s ta n d in g  a t room tem perature f o r  fo u r  days, w a te r was 
•added when m  o i l y  s o l id  was p re c ip ita te d !  t h is  was 
f i l t e r e d  o f f ,  washed w ith  a l i t t l e  e th e r and re c ry  a t &X11 sod 
from  e th y l a c e ta te / l ig h t  petro leum  when m inute needles 
m#p* 275-6° (0#5g*) separated# fh e re  was no depression 
o f  m e lt in g  p o in t  when t h is  substance was s ize d  w ith  an 
a u th e n t ic  sample o f  S ^ p h e ^ l-^ m e th y l* *^ s s s s in d o le , 
dem onstra ting  th e  absence o f  any condensation#
Attem pted p re p a ra tio n  o f  ^b e n sy l-P g  5 *dim ethyl"*4*"asa i ndo l e*
(1 )  By f r le d o l^ O ra f ts  ay ftthea ie#
lo  a s o lu t io n  o f  2 i^ d im e th y l- ’4 -a sa ind o le  (Xg#) - 
and anhydrous alum inium  c h lo r id e  (Xg#) i n  n itrobenzene 
(20 m l# ), con ta ined  in  a f la s k  f i t t e d  w ith  a r e f lu x ,  
m ercu ry -sea led  s t i r r e r ,  and dropp ing fu n n e l, a s o lu t io n  o f  
b e n zy l c h lo r id e  (0 *9  ml#) i n  n itrobenzene  (10 m l*) was
added s lo w ly  w ith  s t i r r in g *  tie apparent re a c t io n  took
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p la c e  and th e  tem perature  was ra is e d  to  10CP and
m a in ta ine d  th e re a t f o r  43 hours# A f te r  c o o lin g  the
n itro b e n ze n e  s o lu t io n  was e x tra c te d  w ith  d i lu te
h y d ro c h lo r ic  acid# She aqueous la y e r  was separated and
washed w ith  e th e r to  remove nltrobonsson®# A f te r
*
removal o f  the  la s t  tra c e s  o f  e th e r a t th e  w a te r pump, 
th e . ac id , s o lu t io n  m m  made a lk a lin e  w ith  20$ sodium 
hyd ro x id e  s o lu t io n  and th e  p re c ip ita te d  s o l id  was 
id e n t i f i e d  a® u n re s c ta f 2* 5“ d liae th y l^4 ^a za in d o l#  (0*8Sg#) 
by  i t s  m*p* 2X1 (da rken in g ) and no depression  on n ixe d  
sup* w ith  an a u th e n tic  specimen#
(2 )  By; the, G rjgnard  .Beeotjon*
fo  a s o lu t io n  i n  e th e r, o f S r i guard reagen t, 
p repa red  from  magnesium (0>4g#) and e th y l bromide (1 *5  s i# ) ,  
2$ *M tm eikyl~4~aiZaiadoXe (0#3g#) i n  diox&ne s o lu t io n ,  m s  
added* fh e  s o lu t io n  was heated under a r e f lu x  f o r  2 
h o u rs  and then  benzyl c h lo r id e  (1 *5  s i * }  was added and 
th e  re a c t io n  m ix tu re  heated f o r  a fu r th e r  S hours# Water 
was added and the  e th e r  la y e r ,  c o n ta in in g  much H exane, was 
separa ted and crap© rated to  dryness to  g ive  a s o l id  res idue  
w h ich  was c r y s ta l l iz e d  a number o f  tim es  from  e th y l ace ta te* 
th e  3 *b o n zy l-2 f 3r.dimetfc;yl«»,4~a%,atndol e separated m  c o lo u r­
le s s  noodles o f  sup* 226° (d a rke n in g  and su b lim in g )* 
m ox® ana lys t® *- founds 1, 12* ^ C*
% 6 % 6 ^2  re ^ i r 0 'e5 11*9$*
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■ fb e  d e r a te  was formed on a d d it io n  o f  an a lc o h o lic
solution o f  p ic r ic  a c id  to an alcoholic s o lu t io n  o f  th e
sussindole*. I t  separated from a c e t ic  a c id  m  d e lic a te
y e llo w  needles of. swp# 336°.
i ic r o a n s ly o ls i -  found : . Mf  .15*4$*
re q u ire s : 13*1/^*
3~01 nyi,^ mo Aasai m»~ gg 6~ d in  c t ly / lp y  r i  din© * a
Oiimamoyl chio r id e *  <&nnamie a c id  (10g») was 
la sa ted  under m flu x  w ith  f re s h ly  d i s t i l l e d  thionyl c h lo r id e  
(38 m l#).u n t i l  the  evolution o f  gases had ceased* She 
excess o f  thionyl h a lid e  was d i s t i l l e d  o f f  at atmospheric 
pressure and the  o i l y  re s idu e  d i s t i l l e d  under reduced 
pressure* She cimamoyl chloride boiling  at 123°/L4 m#m# 
was collected; . on cooling, i t ,  s o l id i f ie d  to  a mass o f  
w h ite  crystals (9g*)»
3-C innam ylam ino**2; 6~d iw o fh r lp y ir id in s » ' 3Wimln0~2s6~ 
discthylpyridine (&#5g»)' wae dissolved i n  dry pyridine  
(30 itU ) and fimly**p0wdored cimaiaoyl chloride ( 3*4g») 
was added*. fI?he a c id  c h lo r id e  d is s o lv e d  s lo w ly  and a
s o l id  began to  c r y s ta l l is e  o u t be fo re  a l l  had gone in to
$
s o lu t io n *  !2he mixture was a llow ed  to  stand a t room 
tem pera tu re  f o r  seve ra l hours w ith  occasional sh$klngt and 
th e n  poured in to  a la rg e  .excess o f  water* fh e  p re c ip ita te d  
o i l .w a s  induced to  c rys ta llise  by s c ra tc h in g  aw ...a.
nd th e  3~etnna*!©yia!idn©~2: S -d im e th y lis y r id im  w
*r«>*»iiw^ r^^#^w^wvm win x» * n#wja«iy> r ^  wi fiMtfnw.him# i ^ arp >#|Wi wm»«#t **#»  f** *^ n» jrww# r#>n^nj>i
re  c r y s ta l l is e d  from  aciucous e th y l a lc o h o l*  I t  separated 
i n  the  form  o f  w h ite  ..sh in ing  needles sup* 189-130°
(4 0^g«s 33$).
H c ro a n e ly H ls s -  found : q, 76*45 B, 6* 6s I ,  10*6$*
^ c f t L i01^ re q u ire s * . ' C^ 76*6? E* ' 6*3? II, 11*0^*
She amide i s  s o lu b le  %n e th y l a lc o h o l, acetone 
and e th y l a ce ta te ,' and in s o lu b le  i n  w ater and l i g h t  
p c tro lm m #
A d d it io n  o f  cm a lc o h o lic  s o lu t io n  o f  p ic r ic  
®eid to  as a lc o h o lic  s o lu t io n  o f  the ernide caused the
p r e c ip i t a t io n  o f  th e  r ie ra t®  which separated fm m  l ia e ia X
a ce tic , a c id  i n  th e  form  o f  y e llo w  prism s is*p* 244^
MommmCl y s i s : -  found* 0 , 54*75? H, 4*0$*
C ^ S ^ f f g '  ° # # 7 I 3 * * * * » «  0 , 34*95 H, 3*95$.
Attei'Totod rre p io n  o f  2 -s w rp l-^ iB e t i: iy i-4 ^  
0innamoylasdJ^o-£: 6 -dimeth y lsure o f  3
(1 )  a s o lu t io n  o f  sodium (0*34g#) i n  anhydrotis
e th y l a lco h o l {20 m l* ) ,  > c lm 3 ia o y la m in o -2 :6 -a im e th y l-  
p y r id in e  { lg *  d r ie d  th o ro u g h ly  by h e a tin g  a t 100° 
i n  vacuo#) was added* f!i®  s o lu t io n  was heated in  a metal 
ha th , a t 330° w h ile  a stream o f  d ry  hydro sen was passed • 
th ro u g h  th e  apparatus and the  so lv e n t ra p id ly  d i s t i l l e d  
o f f *  fh e  tem perature o f  th e  metal bath was ra is e d  to  
338° when ra p id  decom position o f  the  s o l id  mass appeared
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to  take  place? . i t  became daffc brown i n  c o lo u r and th e re  
was a r ig o ro u s  e v o lu t io n  o f  gas* A sm all amount o f  
h ig h b a l l i n g  d i s t i l l a t e  was c o lle c te d  and id e n t i f ie d  
bb > *sssdno-2s6^dimethylpyxidtn© (0 * lg * ) *  A f te r  c o o lin g  
th e  f la s k  and i t s  co n te n ts , w a te r was " added' when almost 
a l l  went in to  s o lu t io n ,  th e  sm all amount o f  b la ck  t a r  
rem a in ing , p ro v in g  com p le te ly  in t ra c ta b le *  The s o lu t io n  
was made s tro n g ly  a lk a l in e  by a d d it io n  o f  40$ so dims 
h y d ro x id e  s o lu t io n  and e x tra c te d  w ith  a m ix tu re  o f  
ch lo ro fo rm  and e th e r* A f te r  d ry in g  th e  e x tra c t ove r 
anhydrous potassium  carbonate, i t  was evaporated to  le a re  
a re s id u e  o f  3~am ino~2*S -d im ethy lpyrid ine  ( 0 # lg * ) f 
id e n t i f ie d  by ia*p* and s iz e d  ssnp*
She re a c t io n  was repeated a t a lo w e r tem perature 
■(270°), when no decom position took p la ce , bu t the  w a te r- 
in s o lu b le  s o l id  proved to  bo unchanged s ta r t in g  m a te r ia l*
(2 )  . A n  in t im a te  m ix tu re  o f  3~cinm®cyl&isL.BO-2s6~ 
d im e th y lp y r id in e  ( l g . )  and f r e s h ly  fused  s in o  c h lo r id e  
<4g») was heated s lo w ly  to  100°, i n  a m etal bath* A 
s low  stream o f  d ry  hydrogen was le d  th rough the  apparatus* 
Tim  m ix tu re  fused and f r o th in g  took  p la c e , a. v e ry  sm ell 
amount o f  3 -a m in o -2 s6 -d im e tl^y lp y iid in e  d i s t i l l i n g  up the  
s id e s  o f  th e  f la s k *  A f te r  be ing  heated f o r  te n  m inutes 
th e  . m ix tu re  was a llow ed to  coo l and w a te r (10 is l* )  added* 
fk #  in s o lu b le  re s idu e  (0*4S«) con ta ined  no n i t r e  gen
l a ' - -
( w $ im  fu s io n )  end a f t e r  h e a tin g  on- a - ©patul'%- a ty p ic a l 
z i no ox id e  re s id u e ' remained#’ !£he- m a te r ia l d e co lo rise d  an- 
rnqaoom s o lu t io n  of'po ta@ siU 2i : peraanganata and was ■ 
p ro b & h iy  the- c in e  s a l t  o f  c&unamic acid# from- the  ■ aqueous 
m other l iq u o rs *  a em a il’ ®mwa% o f  was
Isolated as in  ( I )  a tm *
.n roo ion i.a . ..acid#
f h is  compound was prepared l^r re d u c tio n  o f  
c ir m w ic  a c id  in  e th y l a lc o h o l*  u s in g  p a lla d ia © ! cha rcoa l 
as  -ca ta lys t#  f i i c  re s id u e  a f t e r  removal o f  th e  c a ta ly s t
2 SSL0/ 76$ m*m# hetng co lle c te d #  I t  s o l id i f ie d  and was 
fo c rye ta X X lse d  from  pe tro leum  ( b » p *  60~8Q°)f se p a ra tin g
ch lo rid e #
A is lx tu ro  o f/**ph0ngrlp ro .p ion ic  a c id  (10g#) and
tM o h y l c h lo r id e  (H ) s i# )  was ro flum od f o r  one- hour# 
3%€SS*3>&s o f  th io m y l h a lid e  wan d i s t i l l e d  -o ff and the  res idue  
fr a c t io n a te d  under reduced pressure* /^ p h e i^ lp ro p io n y l
c h l o r i d e  (&g«) p a s s in g  o ^ o r  a t  XX 5 -1 1 6 ° A  £
3^~Fhow X i3 m v to m l mmi no~ 2t 6 - d i me th y lp y r l  d in e * -
(X ) By c a ta ly t ic  re d a c tio n .-o f 3-elnnamoylaiiiBo^g:S»"
d .A s o l u t i o n  o f  5»cinnaiaoylamino«-*2J6~
.&&■ so lven t?  was d is t i l l e d *  th e  f r a c t io n  h a i l in g  a t
m. c o lo u r le s s  p rism s ©#p*
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d iia c th y lp y r ia in ©  ( I g t )  i n  g la c ia l a c e t ic  a c id  (50 m l* ) ,  
e o n ta id in g  lOfC p a lla d iu m  on charcoa l (0*2g#) as c a ta ly s t*  
was shaken a t ic o a  tem perature. and atm ospheric pressure  
i n  m  atmosphere o f  hydrogen* She uptake o f  gas was 
ra p id *  and at. the  end o f  the re a c t io n  th e  c a ta ly s t  was 
f  i l t e r e d  o f f  and the  s o lu t io n  evaporated • to  dryness 
i n  vacuo* The re s id u e  was re c r y s ta l l is e d  from  feensene and 
l i g h t  pe tro leum  and separated as w h ite  noodles m*.p* 154° 
(0 .8 5 g .t  8 5 ^ }.
M icro  a n a ly s is ^  founds C, 75*0* H, 6*8^*
016El ^ l 2 're q u iro s?  0f 75*5? B, 7 .0^* .
the. ad c ra te  was o b ta in e d  on a d d it io n  o f  an
a lc o h o l ic  s o lu t io n  o f  p ic r ic  a c id  to  an a lc o h o lic  s o lu t io n
o f  the  as ide* I t  separated from  e th y l a lco h o l i n  th e
fo r©  o f  y e llo w  needles sup# 159-160°*
M icro  a n a ly s is : -  found ; 0 , 54*7* H, 4# !^*
° 16% 80 I r  re q u ire s : 0, 54*7? H, 4*35^*
(2 )  By a cy l a t!o n  i  n p y r id in e * Ho a s o lu t io n  o f
3^am ino -2 :6 -(a im e thy lpyrid iB e  ( lg * )  i n  anhydrous p y x ld in e  
( 2 0  m l* ) r / - p h e i^ lp r o p io i ] y l  c h lo r id e  ( l » 4 g » )  was added 
and th e  m ix tu re  l o f t  a t room tem perature  f o r  one hour* •
I t  was then  poured in to  w a te r (500 m l*} when an o i l  
separated* I n  s p ite  o f  seeding and s c ra tc h in g  the  w a lls  
O f tbo  c o n ta in e r, th e  m a te r ia l had o n ly  p a r t i a l l y  • 
c r y s ta l l is e d  a f t e r  two weeks a t 0 °* Hh© c ry s ta ls  were 
separa ted  and ra e x y s ta ll is e d  from  benzene and l i g h t
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pe tro leum * ftxe m a te r ie l (0*?g#s 26$) sup* 134° d id  
n o t  depress th e  m o lt in g  p o in t  I n  adm ixture w ith  the
i n  (1 )  &tare»
(3 )  Br a o j la . t l0i i  in. e th e r * 3*Amlno-2s 6~cEm©thyl~
p y r id in e  ( ig # )  wee d isso lve d  in  e th e r  (100 ml#)- rind' 
anhydrous potassium  carbonate ( 2 q* )  a n d /^ p te ^ lp x o p io i^ r l  
c h lo r id e  ( l# 4 g # ) were in tro d u c e d * fb e  mix tu r e  wm  
r& f lu x e d  on u w a te r hath f o r  t h i r t y  m inutes and the  
e th e r  removed ty- s v a p o ra tio ®* l a t e r  (30 ml#) wm  added 
to  the  re s id u e  and th e  la s t  tra c e s  o f  so lve n t removed 
a t th© w a te r pump* T m  s o l id  was f i l t e r e d ,  d r ie d  and 
e r y s t a l l i w i  from  hermom  and l i g h t  pe tro leum , when i t  
formed w h ite  m e d ic s  id e n t ic a l  i n  ©*p# and undepressed on 
m ixed m#j# w ith  the  m a te r ia l p repared in  (1 ) and (2 ) 
above*
A ttem pted p r o a a r i I o n  o f
a m in d o le  tar r i ng c lo su re  o f  • 3^ ” Phetr/l p rop lon;/la!rdno-
(1 )  $o a s o lu t io n  o f  sodium (Q.#34g*) i n  anhydrpuo
e th y l a lco h o l (2D m l# ), 3 ^^p h a ry lp rQ p io n y la m in o --2 t6 * 
d im e th y ip y r id in e  ( lg * )  was added and the  so lve n t removed 
by  evaporation# She f la s k  c o n ta in in g  the  re s id u e  was 
he a te d  in  a m etal bath w h ils t pass ing  a stream o f  hydrogen
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th ro u g h  th e  apparatus* Ik e  tem perature was ra is e d  to  
32&°t wheuprigorous decom position occu rred 'an d  the 
m ix tu re  darkened c o n s id e ra ily *  A f te r  c o o lin g , w a te r 
was added and a sm all amount o f  in t r a c ta b le  t a r  was 
o btaimed* f r o m the  aqueous s o lu t io n • 3~amino-2t 6~ 
d im e th f lp y r ia in e ,  (0* 2g*) was ob ta in ed  by e x tra c t io n  o f  
th e  s t r o n g ly .a lk a l in e  s o lu t io n  w ith , e th e r and ch lo ro fo rm , 
A r e p e t i t io n  o f  th e  e ^ e i is e n t  a t 2$0°f when 
no decom position to o k  p la c e , y ie ld e d  o n ly  unchanged 
s ta r t in g  m a te ria l, alm ost % u a n t ita t iy e ly .
(2 ) .  . A m ix tu re  o f  J^-phenylp iop io iay lsxD ijao-S j 6-
f
d im e th y lp y r id im  ( lg # )  and f r e s h ly  fused s ine, c h lo r id e  
( 4g*) was heated to  f0 0 ° f o r  te n  m inutes . in  a n ■ 
.-atmosphere o f  hydrogen* Th®' fh.sod mass was a llow ed to  
c o o l and d ig e s te d  w ith  h o t w a te r and f i l t e r e d *  fThe 
in s o lu b le  • re s id u e  was d r ie d  s M  e x tra c te d  w ith  b o i l in g  
botmm®* On c o o lin g  a s o l id  separated, which was 
p u r i f ie d  by repeated c r y s tc l l is a t io n s .  from benzene, 
be irg . f i n s l l y  o b ta in e d  i n  the form  o f  t in y  w h ite  prism s 
ia*p# 159-160° , (0 *7 g *)*  ■ A sodium fu s io n  demonstrated 
th e  absence o f  n itro g e n  and a flam e te s t  showed the  • 
presence o f  s in e * . Etemcmb&iy a n a ly s is  d id  n o t g iv e .. 
f ig u re s  in  agreement w ith  the  s in e  s&Lt o f  ^ -p h e n y l-  
p ro p io n ic  a c id , th e  carbon f ig u re  being, h i #  and th a t  f o r  
s in e  be ing  low * However, a d d it io n  o f  an aqueous s o lu t io n
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o f  th e  sodium s a lt  o f^ -p h e n y lp ro p io n ic  a c id  to  a 
s o lu t io n  o f  s ine  c h lo r id e  p re c ip ita te d  the  s ine  s a l t ,  
which was f i l t e r e d  and d r ie d  and re  c r y s ta l l is e d  from 
hens one. I t  separated, as w h ite  p rism s sup, 160° 
a lone o r  when mixed w ith  the  m a te r ia l ob ta ined  Jm -^g) 
above*
